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Transactions  comes  before  you  again  in  apparently  its  now  old 
familiar  form,  but  a  subtle  change  will  be  observed  by  those  few 
who  are  familiar  with  the  former  editions.  The  Year  Book  is,  as 
usual,  filled  with  the  spirit  of  School,  as  exemplified  in  her 
numerous  activities  of  another  year.  However,  a  change  has  taken 
place  in  the  former  technical  section.  This  has  arisen  in1  two 
ways, — fewer  articles  of  a  technical  nature  have  been  presented  to 
the  Society  and  a  careful  analysis  has  shown  that,  although  these 
were  of  the  utmost  merit,  they  did  not  receive  the  attention  from 
the  student  body  that  would  be  expected,  or  that  they  deserved 
from  a  keen  Engineering  Society.  However,  those  addresses 
presenting  a  broader  subject  and  a  wider  outlook,  dealing  with 
business  and  trade  conditions  of  Canada,  the  probable  future  of  our 
country,  large  engineering  projects  contemplated,  the  various 
branches  of  the  profession  in  the  industrial  world,  and  their  true  re- 
lation therein,  in  fact  all  those  subjects  which  allied  to  engineering 
tend  to  broaden  it  and  those  connected  with  it,  all  those  which  clear 
away  that  haziness  with  which  the  outer  world  is  enveloped  to  the 
majority  of  undergraduates,  these  have  received  the  attention  of 
the  members  and  elicited  their  comment.  Furthermore,  it  has  been 
felt  that  Transactions,  being  published    at    a    time    when    one's 
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mind  is  literally  crammed  with  technical  literature,  this  part  of  our 
publication  has  not  previously  received  the  attention  which  it  should 
warrant.  Since,  therefore,  it  is  the  object  and  duty  even  of  any 
journal  to  get  itself  read,  this  edition  of  Transactions  has  been 
modified  to  conform  with  the  apparent  desires  of  its  readers..  And 
in  this  desire  the  editors  are  heartily  in  accord,  for  they  feel  that 
their  publication  in  this  form  will  be  of  greater  benefit  than  were  it 
to  endeavour  to  present  more  technical  literature  to  already 
surfeited  minds. 

The  editors  sincerely  trust,  that  since  they  are  unable  to  publish 
all  the  proceedings  of  the  Society,  they  have  been  guided  rightly  in 
their  choice,  and  hope  that  this,  the  sixth  edition  of  Transactions 
as  an  annual,  will  meet  with  the  approval  of  its  readers. 

It  has  been  a  privilege  and  a  pleasure  to  compile  the  writings 
of  those,  who  in  a  spirit  of  hearty  co-operation  have  contributed  to 
make  our  annual  and  its  early  publication  possible. 

Typical  of  this  was  the  response  of  Mr.  John  Lyle  Harrington, 
who,  although  "harassed  by  work  and  travel",  as  he  expresses  it, 
found  time  to  furnish  copy  via  air  mail  from  Denver,  Colorado. 
This  has  equally  been  the  spirit  of  those,  who  although  harassed  by 
immediate  tests  and  approaching  examinations,  have  given  of  their 
best  that  our  publication  might  again  make  its  appearance. 

To  all  we  wish  to  express  our  sincere  thanks  and  appreciation. 


Wfyt  Bean's!  Jlessage  for  1926 


The  past  year  has  had  its 
outstanding  features  in  the  En- 
gineering Society  as  well  as  in 
the  Faculty  generally.  There 
are  those,  perhaps,  who  think 
things  have  gone  the  even 
tenor  of  their  ways,  but  taking 
a  broad  view,  I  think  the 
Engineering  Society's  year  now 
closing  has  had  several  marked 
features. 

One  of  these  features  is  the 
high  and  varied  quality  of  the 
addresses  before  it  by  well- 
known  authorities  in  engineer- 
ing and  other  subjects.  An- 
other feature  has  been  the  care- 
ful business  administration  and 
financing  of  the  Society,  which 
appears  to  have  prevailed  this  year,  perhaps  under  some  necessity 
due  to  the  smaller  number  of  members.  The  Society,  too,  has 
most  successfully  carried  through  a  number  of  functions  and 
activities  during  the  year. 

I  wish  to  congratulate  the  President  and  Officers  of  the  Society 
upon  these  successes  this  year,  and  to  compliment  the  Chairman  and 
the  Committee  on  "Transactions''  upon  this  most  creditable  number. 

May  I  repeat  in  this  foreword  the  idea  which  I  put  forward  in 
my  address  to  the  Society  last  December,  which  is  published  in 
this  number,  that,  as  I  believe  we  are  now  approaching  a  period  of 
genuine  activity  and  prosperity  in  Canada,  all  members  of  the 
Engineering  Profession  ought  to  be  fully  prepared  to  participate  in 
it.  This  means  not  only  the  students  of  to-day,  but  the  graduates 
of  to-morrow. 

I  am  sure  that  the  Engineering  undergraduates  of  this 
University  are  receiving  the  best  of  academic  training  for  their 
participation  in  active  professional  life,  and  will  be  fully  ready 
for  this  busy  future  when  it  comes. 

I  wish  all  members  of    the    Engineering    Society    a    continued 


success. 


March  24,  1926. 


C.  H.  Mitchell, 

Dean, 
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gtobrestf  of  Retiring  <Presfoent 

Gentlemen  : — 

Before  handing  over  to  my  successor  the 
direction  of  affairs  of  the  Society,  I  must  thank  you 
for  the  honour  you  have  done  me  in  electing  me  to 
the  highest  position  which  you  have  to  bestow,  and 
also  for  the  cordial  and  sympathetic  support  given 
throughout  the  year. 

A  more  detailed  account  of  the  activities  about 
"School"  can  be  found  in  our  "Year  Book",  but  it  is 
very  fitting  that  I  should  mention  here  just  a  few 
of  the  outstanding  features  of  this  eventful  year. 

The   Treasurer's   report   printed   in     full     shows 
the  finances  to  be  in  good  condition.    The  prohibiting 
of  the   sale   of   smokes,   etc.,  in   the   Supply  Depart- 
ment, along  with  the    smaller    registration,    has    necessarily    decreased    our 
working  funds.     Too  much  credit  cannot  be  given  to  the  way  in  which  the 
finances  have  been  handled  by  our  energetic  Treasurer,  Aubrey  Sievert. 

There  has  been  a  pronounced  activity  in  the  work  of  the  Debating 
Society,  the  members  of  which,  under  the  good  guidance  of  their  Chairman, 
have   done   well   in   Interfaculty   and   Inter-year   competition. 

The  39th  Volume  of  the  "Transactions  and  Year  Book  of  the 
Engineering  Society"  is  with  us  once  more,  and  in  it  are  found  several  new 
features,  which   should  make  this   book  of   interest  to  all   School   men. 

All  our  College  functions  and  enterprises  have  been  more  than  usually 
successful, — need  I  mention  the  Init;ations,  Annual  Dinner,  At-Home, 
Elections,  Graduation  Dance,  etc. 

The  School  has  almost  become  the  storehouse  for  all  the  trophies 
offered  by  the  University,  and  while  we  may  have  dropped  the  odd  cup  this 
year,  it  was  only  to  make  room  for  others. 

In  regard  to  the  regular  meetings  of  the  Society,  as  I  have  mentioned 
at  a  former  time,  it  is  nearly  impossible  to  have  speakers  whose  subject 
will  be  of  interest  to  all  years  and  classes  of  this  student  body.  I  would  ask 
you  all,  therefore,  to  take  an  interest  in  everything  pertaining  to  the 
advancement  of  our  Society.  In  regard  to  the  relation  between  this  Society 
and  the  School  itself,  it  must  be  remembered  that  our  meetings  are  a  part 
of  the  work  of  this  institution,  and  are  regarded  as  such  by  the  Faculty,  as 
long  as  a  part  of  the  working  day  is  devoted  to  them  ;  also  that  our  work 
here  as  members  of  the  Society  is  not  the  least  important  factor  in  our 
course,  and  that  these  meetings  should  be  attended  as  faithfully  as  our 
lectures. 

And  now  that  our  term  is  nearly  finished,  let  me  recommend  for  your 
unstinted  approbation  the  Executive  with  whom  it  has  been  my  lot  to  work; 
they  have  been  a  most  loyal  and  able  Executive.  Special  mention  should  be 
made  of  the  very  able  way  in  which  "School  Xite"  was  conducted  under  the 
chairmanship  of  Cec.  Armour;  and  also  thanks  to  Ron.  Gooderham  and  his 
staff,  for  their  very  line  edition  of  "Transactions  and  Year  Book". 

Wishing  you  all  a  very  successful  year,  I  beg  to  present  your  President 
for  1926-27,  Kir.  Tom  Bingham. 

Sincerely  yours, 


(Signed)     C.  EC.  Lally. 
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*THE    ECONOMIC    AND    ENGINEERING    SITUATION 

IN  CANADA 

By  Brig.-Gen.  C.  H.  Mitchell,  C.B.,  C.M.G.,  C.E. 

Demi  of  the  Faculty 

At  this  time  in  Canadian  development  it  is  necessary  for  us  all 
to  look  about  us  and  review  our  situation.  The  younger  generations 
are  vitally  interested  in  such  a  review  because  they  are  the  ones 
upon  whom  the  burdens  of  the  country  will  shortly  fall.  All  of 
us  must  think  and  analyze. 

The  Engineering  profession  is  vitally  interested  in  this  review 
and  our  economic  situation  because  so  many  of  our  problems,  and 
indeed  the  problems  of  any  young  country,  revolve  around  our 
physical  development,  our  material  resources  and  our  public 
undertakings  which  Engineers  are  called  upon  to  direct. 

In  dealing  with  this  subject  I  propose  to  use  as  a  guide,  and  to 
present  for  your  consideration,  various  subjects  very  important  to 
the  future  of  Canada  and  vital  in  its  present  situation,  which  were 
discussed  at  the  now  historical  All  Canada  Conference  of  Boards 
of  Trade  and  Chambers  of  Commerce,  which  was  held  at  Winnipeg 
in  the  second  week  of  November.  The  importance  of  these 
subjects  and  their  close  relationship  to  Engineering  and  Applied 
Science  were  greatly  impressed  upon  me,  as  I  participated  in  the 
Conference  as  a  representative  of  the  Toronto  Board  of  Trade. 

At  the  opening  the  Chairman,  Mr.  S.  B.  Gundy  (President  of 
the  Toronto  Board  of  Trade),  said  that  anyone  of  the  160  delegates 
talking  politics  at  the  Conference  would  promptly  be  cast  out  on 
the  icy  shores  of  the  nearby  lake.  He  also  said  that  in  his  opinion 
this  was  the  most  important  non-political  gathering  in  the  history 
of  Canada  since  Confederation,  and  in  this  view  he  has  been  widely 


♦Address  to  Society,  December  2,  1925. 
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supported  throughout  the  country.  There  were  delegates  from 
coast  to  coast,  about  twenty  from  the  Maritime  Provinces,  twenty 
from  Quebec,  forty  from  Ontario,  sixty  from  the  three  prairie 
provinces  and  twenty  from  British  Columbia.  They  were  all 
leading  business  men,  many  of  them  presidents  of  Boards  of  Trade 
and  prominent  in  their  communities. 

Sir  Thomas  White,  former  Finance  Minister  of  Canada, 
presented  the  opening  address,  on  "Canada's  Present  National  and 
Economic  Position",  which  set  the  keynote  for  the  Conference. 

The  line  which  he  followed  has  constant  significance  to 
Engineers  in  its  economic  features,  as  can  readily  be  seen  by  the 
following  outline : — 

Canada  is  confronted  with  great  problems. 

Chief  of  these  are : — 

National  railway's  deficit. 
Heavy  burden  of  taxation. 

A  million  new  settlers  on  Canadian  soil  would  help. 

Harmony,  good-will  and  unity  of  purpose  are  necessary  in  all 
parts  and  sections  of  the  Dominion. 

If  Ontario,  Quebec,  Maritime  Provinces,  the  Great'  West  and 
British  Columbia  each  have  peculiar  and  individual  problems,  or  at 
times  suffer  exceptional  disadvantages,  let  us  not  hesitate  to  give 
special  attention  to  them. 

"Even  a  gesture  makes  for  good  will." 

But  all  this  is  subject  to  qualification  that  the  concession  must 
not  be  such  as  will  prove  injurious  to  the  family  as  a  whole. 

Surveying  the  country's  condition  in  trade,  finances  and 
population,  does  not  conduce  to  pessimism.  A  national  spirit 
pervades  the  Dominion  and  abroad  there  is  good-will  toward  us. 

Referring  again  to  the  problems  above : — 

There  is  hope  that  the  National  railway  operating  deficit  will 
be  reduced,  and  the  National  debt,  while  heavy,  is  owing  mainly  to 
Canadians,  and  is  not  nearly  so  burdensome  as  that  the  British 
people  are  carrying.  If  we  owed  this  huge  debt  abroad  we  would 
indeed  be  in  a  bad  way. 

Re  Population  : — 

No    reason    why    Canada     should     not,     with     its     resources. 

sustain  50  million  by  2000.     And    is    it    too    much    to    expect 

18  million  by  1950? 

Re  Finance  of  the  country's   wealth: — 

Canadians  are  not  thrifty  in   European  sense;  they  are   free 

spenders. 

Yet  over  a  period  of  25  years — since   1000 — the  increase  of 

savings   is   impressive — seven    fold.      And   in   the  same  time  our 

total  external  trade,  i.e.,  exports  and  imports  combined — six  fold 

Re     Production      Annual,     in     Canada,     was     roughly     a     billion 
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dollars  in  1901,  two  billion  in  1910,  six  and  a  half  in  1920  (due  to 
war),  and  four  billion  in  1922. 

These  figures  may  be  misleading  and  must  not  cause  us  to  be 
too  satisfied,  as  the  dollar  has  had  a  decreasing  purchasing  power 
in  25  years. 

Re  Tax  bills — on  the  other  side  of  the  ledger !  The  net  debt  of 
Canada  is  two  billion  three  hundred  million  dollars,  having  increased 
sevenfold  in  ten  years.  Add  to  this  the  debts  of  provinces  and 
municipalities. 

These  debts — the  interest  on  them — would  not  be  so  bad  if  we 
had  not  also  to  face  the  operating  deficits  of  the  National  railways. 
Our  deficit  on  this  last  year  was  about  fifty  millions,  but  it  is  ex- 
pected that  this  year  it  will  be  materially  less. 

Retrenchment  is  necessary  by  Dominion,  Provincial  and 
Municipal  Governments,  to  the  utmost  of  their  ability.  This 
process  involves  Engineers  along  with  financiers,  because  so  much 
capital  expenditure  is  on  public  undertakings. 

If  taxation  can  substantially  be  reduced,  a  material  stimulation 
in  business  would  result. 

Our  manufacturing  plants  throughout  Canada  require  a  greater 
volume  of  production. 

If  we  get  the  extra  million  of  productive  population  most 
problems  will  be  in  a  fair  way  to  be  solved,  because  they  arise 
largely  from  the  scattering  of  nine  million  people  over  an  area  that 
would  sustain  several  times  that  number. 

With  only  one  million  more  such  people  : — ■ 
Railway  difficulties  will  be  overcome. 
Taxation  eased. 
Interprovincial  trade  promoted 

Most  of  our  problems  can  therefore  be  solved  by  immigration. 
This  is  our  need.  What  are  the  prospects?  Recent  developments 
are  encouraging: — 

1.  Recurrence  of  world  forces   favourable  to  agriculture. 

2.  Attractions  of  Canada  by  its  resources  and  prospects. 

3.  Settlement    of    European   post-war    difficulties. 
Following  up  the   immigration   question,   Mr.   J.    M.   Irmie,   of 

Edmonton,  presented  a  masterly  address  on  the  subject,  reviewing 
the  history  and  the  present  situation,  pointing  out  the  difficulties  and 
outlining  suggested  policies.  In  this  he  dealt  not  only  with 
Western  Canada,  where  most  the  immigration  effort  had  been  made 
to  people  new  lands,  but  he  treated  the  whole  of  Canada,  making- 
special  reference  to  the  Maritime  Provinces,  which  had  suffered 
greatly  from  the  drain  on  its  human  resources,  pointing  out,  as  did 
several  Maritime  speakers  later  in  the  Conference,  that!  much  of 
the  West  was  peopled  from  those  old  provinces. 

Mr.  Irmie  made  some  constructive  recommendations  of  great 
merit,  the  chief  of  which  was  the  setting  up  of  a  Commission  of  the 
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Dominion  Government,  independent  of  political  influence,  and 
composed  of  prominent  men  and  experts  which  would  take  on  the 
problem  of  getting  the  right  kind  of  people  on  the  land  for 
agricultural  purposes,  which  we  mostly  need,  and  then  assisting 
them  to  get  started,  following  them  in  this  manner  for  several 
years  until  they  get  established. 

Contributing  to  this  idea  and  offering  most  useful  information 
and  suggestions  came  Mr.  W.  C.  Noxon,  Agent  General  of  Ontario 
in  London,  England.  Mr.  Noxon  pointed  out  that  the  agreements 
which  the  British  Government  had  made  for  immigration  to 
Canada,  Australia  and  New  Zealand  were  much  in  favour  of  the 
two  latter  countries,  but  that  Canada  had  the  advantge  of 
proximity  to  the  old  country.  In  the  eyes  of  the  British  the  greatest 
drawback  to  Canada  was  the  cold. 

In  this  respect  Mr.  Noxon  touched  upon  the  annexation  "bogey", 
and  as  one  who  has  a  wide  vision,  and  though  a  Canadian,  looks  at 
Canada  from  the  outside,  his  remarks  are  those  of  the  coldly 
practical  business  man,  and  I  consequently  quote  him  : — 

"  '  British  fears  for  the  slipping  away  of  Canada',"  he  de- 
clared, "are  based  upon  a  misconception  of  Canadian  nationalistic 
aspirations ;  American  hopes  for  annexation  are  based  upon 
ignorance  of  Canadian  aspirations.  It  must  never  be  forgotten 
that  the  British  connection  has  been  maintained  primarily  by  the 
will  of  the  Canadian  people.  It  is  true  that  the  Canadian  desires 
to  prosper ;  it  is  also  true  that  the  distances  and  the  sparsity  of 
population  tend  to  a  regional  rather  than  a  national  outlook.  But 
as  the  question  is  thrashed  out  it  is  asked  repeatedly:  What  have 
political  affiliations  to  do  with  it?  How  can  any  secession  of 
Province  from  Dominion,  or  Dominion  from  Empire,  improve  it  ?" 

One  of  the  great  matters  for  discussion  at  the  Conference  was 
the  situation  in  the  Maritime  Provinces,  and  you  doubtless  have 
seen  much  of  it  in  the  press. 

It  was  clearly  shown  by  various  speakers  from  those  provinces, 
notably  by  Mr.  J.  D.  McKenna  and  Mr.  A.  M.  Belding  of  St. 
John,  that,  while  they  had  always  contributed  generously  to  tax 
burdens,  they  were  suffering  from  diminishing  population  and  thus 
needed  assistance  for  immigration,  that  they  had  difficulty  market- 
ing their  products  and  thus  needed  better  freight  rates  and  more 
external  trade,  that  their  ocean  ports  were  not  being  utilized  to 
advantage,  as  much  business  was  diverted  to  United  States  ports, 
even  by  the  Canadian  National  Railway,  and  that,  generally 
speaking,  there  was  insufficient  business  and  intercourse  between 
the  Maritime  Provinces  and  those  in  the  interior,  and  in  this 
manner  the  hopes  at  the  time  of  Confederation  were  not  being 
i  ealized. 

There    was   a    very    marked   expression     all     through     the     Con- 
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ference,  from  every  quarter,  of  a  desire  to  rectify  these  Maritime 
Province  difficulties. 

Following  along  these  national  lines  also  came  a  remarkable 
address  by  Mr.  Travers  Sweatman,  K.C.,  of  Winnipeg,  entitled 
"National  Economy  and  Taxation". 

He  pointed  out  the  object  of  confederation  and  then  drew  a 
picture  of  the  present  situation  in  so  far  as  the  hopes  of  those  days 
had  been  realized.  After  drawing  attention  to  the  difficulties  of 
population  and  taxation  already  referred,  he  referred  to  the  great 
dominance  of  our  large  and  wealthy  neighbours  to  the  south,  and 
visualized  the  features  of  this  dominance  in  finance,  manufacture, 
commerce,  labour,  the  press,  and  even  in  the  lesser  adjuncts. 

One  problem  Mr.  Travers  put  was,  ''How  are  we  going  to 
prevent  people  from  leaving  this  country  if  they  can  better  them- 
selves by  going  to  the  United  States?"  Another  was,  "How  are 
we  going  to  hold  our  population  and  grow  if  we  continue  to  buy 
so  hugely  from  the  United  States  in  manufactured  products,  and 
at  the  same  time  export  our  raw  materials  unmanufactured?" 

In  endeavouring  to  answer  these  questions  he  also  traversed 
the  need  of  more  people,  the  need  of  economy  in  all  directions  so 
as  to  reduce  taxation,  the  need  for  encouraging  our  great  industries 
in  agriculture  and  the  necessaries  of  life,  food,  clothing,  living,  etc. 

In  conclusion,  he  said  he  had  yet  to  mention  the  most  important 
factor  in  making  Canada  play  its  part,  and  that  is  a  truly  Canadian 
spirit — a  Canada  First  spirit.  "There  is  nobody  holding  Canada 
down  except  ourselves.  There  is  no  power  under  the  sun  can  hold 
Canada  down  except  ourselves.  Certainly  Great  Britain  is  not 
sitting  on  Canada's  neck.     That  is    not    the    British    way  .  .  .   ." 

"Canada's  greatest  need  is  a  stronger  national  sentiment 

That  does  not  mean  any  weakening  of  the  bonds  of  the  Empire,  on 
the  contrary  it  means  strengthening."  "It  is  only  as  we  are  in- 
spired by  the  ideal  of  Canada  first  and  determined  to  realize  that 
ideal,  that  we  can  carry  on  the  development  of  our  country  as  it 
should  be  carried  on." 


There  are,  after  all  the  foregoing  has  been  said,  many  and 
various  indications  that  our  perseverence  and  optimism,  our 
National  pride  and  our  aspirations,  and  our  determination  to  co- 
operate amongst  ourselves,  are  all  beginning  to  tell  in  favour  of  a 
new  period  of  prosperity. 

While  all  these  indications  are  definite  and  favourable,  we  are, 
however,  still  a  long  way  from  a  really  satisfactory  economic 
situation  in  the  country.  We  must  not  sit  down  and  "wait  until 
times  get  better".  On  the  contrary  we  must  get  busier  than  ever 
and  by  our  own  efforts  "make  them  better"  ourselves.     Whatever 
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we  do  toward  this  end,  if  all  Canada  works  together,  will  un- 
doubtedly bring  a  happy  result.  We  are  now  just  at  the  turn  and 
some  little  effort,  perhaps  just  a  gentle  push,  or  even  a  gesture  of 
confidence  and  optimism,  will  put  it  across  and  around  the  turn. 

The  Engineering  Profession  is  a  definite  part  of  this  great 
National  fabric  of  Canada,  and  has  its  duty  in  this  effort.  Indeed, 
the  Engineering  Profession  is  a  very  important  factor  in  the 
progress  of  the  country;  it  has  been  in  the  past  and  will  even  be 
more  in  the  future,  with  the  growing  complexity  surrounding  the 
development  of  our  resources  and  our  industries. 

The  Engineering  situation  in  Canada  to-day  is  a  reflex  of  the 
economic  situation,  and  perhaps  the  work  of  the  Engineering 
profession  is  more  sensitive  to  the  economic  condition  of  the 
country  than  that  of  any  other.  On  this  account  we  must  examine 
the  relations  of  our  professional  work  to  the  affairs  of  the  country 
and  to  the  changing  conditions. 

We  hear  much  talk  of  the  things  which  ought  or  ought  not  to  be 
done  in  Canada  to  improve  the  situation.  On  the  one  hand  one 
hears  that  we  should  spend  less  money,  and  on  the  other  that  we 
should  spend  more.  On  the  one  hand  that  we  are  over-governed. 
and  on  the  other  that  we  are  not  being  governed  at  all.  On  the 
one  hand  that  we  should  increase  our  export  trade,  and  on  the 
other  that  we  should  develop  and  build  up  our  domestic  business. 

The  engineers  of  the  country  must  approach  the  next  few  years 
with  care.  We  are  undoubtedly  entering  on  a  period  of  better 
times  for  Canada.  Much  of  the  expenditure  for  the  next  five  or 
ten  years  is  going  to  be  on  construction,  on  development  of  our 
industries  and  resources,  and  in  firmly  establishing  the  channels  of 
trade  and  commerce  which  are  now  developing.  The  Engineering- 
Profession  will  be  called  upon  to  conceive,  to  design  and  to  super- 
vise huge  expenditures  in  due  course,  and  on  it  will  fall  the  burden 
of  wise,  technical  decisions,  and  careful  economic  and  financial 
administration. 


*AFTER    GRADUATION     WHAT  ? 

By  John  Lyle  Harrington 

Past  President,  American  Society  of  Mechanical  Engineers 

The  current  fundamental  investigation  of  matters  pertaining  to 
engineering  education  shows  that  while  the  lure  of  an  adventurous 
life,  the  means  of  earning  a  good  living,  and  similar  reasons,  lead 
many  young  men  to  study  engineering,  the  love  of  design  and  con- 
struction, the  creative  urge,  is  the  most  dominant  reason,  for  the 
choice  of  the  course;  and  since,  as  a  rule,  men  succeed  best  in  the 
vocations  they  love,  the  highest  achievement  of  which  they  are 
capable  should  be  more  general  than  it  is  among  engineering 
graduates.     Let  us  briefly  examine  into  the  reasons. 

The  engineering  graduate  enters  professional  life  at  about 
23  years  of  age,  after  a  four  years'  course.  The  first  two  years 
have  been  devoted  principally  to  the  essential  mathematics,  ma- 
terial sciences,  elementary  economics,  and  to  languages ;  the  second 
two  years  have  been  given  to  mechanics  and  to  the  most  elementary 
studies  in  civil,  mechanical,  electrical  or  some  other  branch  of 
engineering.  He  has  just  enough  skill  in  drawing,  and  dexterity 
in  the  use  of  engineering  instruments  and  tools,  to  enable  him  to 
gain  a  footbold  in  professional  work.  But  he  has  been  four  years 
in  school  after  he  determined  to  become  an  engineer.  He  is 
surfeited  with  indoor  life  and  wants  the  field  or  the  shop;  sated 
with  studying  about  engineering-  and  anxious  to  see  the  work  in 
progress  and  to  have  part  in  it.  Construction  and  operation  are 
filled  with  life  and  movement  and  adventure ;  they  differ  greatly 
from  study,  and  are,  therefore,  interesting  and  spectacular.  Besides, 
the  recent  graduate  can  quickly  be  taught  to  run  an  instrument, 
keep  records,  or  inspect  materials  and  construction,  therefore,  he 
can  earn  the  most  money  by  doing  such  work.  He  is  anxious  to 
develop  his  earning  powers  and  to  become  so  established  in  his 
work  in  the  shortest  possible  time,  partly  to  feed  his  pride  and 
satisfy  his  ambitions,  but  often  so  that  he  may  marry  and  take  his 
proper  place  in  the  life  of  his  community.  Hence,  the  majority  of 
young  men  go  to  the  field  or  the  shop  immediately  after  graduation. 

But  the  work  in  the  shop  and  field  makes  small  demand  upon 
his  technical  knowledge.  It  is  true  that  he  can  learn  to  do  it  more 
quickly  than  the  man  without  his  training,  and  comprehend  the 
reasons  for  the  work  in  hand,  but  small  demand  is  made  upon  his 
mathematics  or  upon  his  knowledge  of  the  theory  of  design,  hence 
he  easily  falls  into  the  view  that  these  are,  after  all,  unimportant 
to  the  work  of  the  engineer :  that  methods  of  construction  and 
operation,  the  handling  of    materials,    and    men,    organization    and 
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action,  are  really  the  substance  of  engineering,  and  since  his 
theoretical  studies  are  so  rarely  brought  into  play,  they  fade  from 
his  memory. 

If  he  be  industrious  and  apply  himself  with  interest  and  energy 
to  his  work,  he  will  be  advanced  rather  rapidly  in  salary  and 
possibly  in  position ;  he  will  see  the  work  growing  under  his  hand 
and  be  satisfied  with  his  course ;  but  in  a  few  years  he  will  reach 
a  position  where  growth  ceases,  where  he  comes  against  a  dead  wall. 
He  then  realizes  that  something  has  been  wrong  with  his  course, 
that  he  has  made  some  fundamental  mistake,  and  if  he  search 
diligently  he  will  find  that  it  is  because  he  has  developed  in 
executing  rather  than  in  planning  engineering  work.  He  will  find 
that  beyond  a  position  of  very  modest  importance,  real  growth  and 
real  progress  lie  in  broad,  general  planning,  and  upon  the  ability  to 
conceive  and  design  rather  than  to  execute  engineering  works. 
He  will  be  tried  in  positions  which  might  easily  lead  to  advance- 
ment, but  when  found  wanting  in  technical  knowledge,  he  will  be 
returned  to  his  circumscribed  sphere  in  the  field  or  the  shop. 

I  was  recently  asked  to  tell  an  engineer  of  twelve  years'  ex- 
perience in  a  bridge  shop  what  advancement  he  should  expect. 
He  had  followed  a  narrow,  semi-technical  line  of  work  for  several 
years,  because  it  would  best  satisfy  his  financial  needs.  I  pointed 
out  that  his  immediate  superior  had  occupied  the  same  place  for 
thirty  years  and  would  soon  retire.  The  superior's  job  would  then 
be  his  to  the  end.  The  prospect  made  him  unhappy,  but  he  had 
failed  to  lay  a  broad  foundation  and  could  not  now  go  back  to  do 
so,  for  he  had  a  wife  and  family  and  could  not  afford  the  financial 
sacrifice.  He  had  come  to  the  end  of  a  short  and  narrow  lane  and 
could  not  turn  back  to  the  broad  highway  and  fit  himself  to  follow 
any  road. 

The  offices  of  any  large  railway  or  manufacturing  company 
contain  numbers  of  once  broad  visioned  and  ambitious  young  men 
similarly  limited  by  their  own  actions  and  denied  the  realization  of 
their  hopes. 

The  great  error  lies  in  the  view  of  the  recent  graduate  that  he 
has  sufficient  knowledge  of  the  theoretical  side  of  his  professional 
work  and  that  it  is  now  his  function  to  acquire  the  practical 
knowledge  of  men  and  materials:  that  he  is  through  with  study  and 
books.  1  believe  the  average  engineering  graduate  of  ten  years' 
experience  can  carry  all  the  technical  books  he  possesses,  and  that 
his  fundamental  education  does  not  extend  greatly  beyond  the  field 
covered  in  the  University,  whereas  the  possibilities  of  a  Four  years' 
course  arc  SO  limited  that  in  it  he  can  secure  but  a  taste  ot"  the 
technical  work.  It"  he  is  to  succeed  largely  he  must,  upon  grad- 
uation, undertake  work  which  will  fix  in  his  mind  and  secure 
facility  in  the  use  of  the  technical  knowledge  he  secured  in  school 
and   which    will   clearly    indicate   the     further    study     necessary     lor 
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growth.  He  should  prepare  a  definite  plan  to  broaden  his  technical 
knowledge  by  a  study  of  the  other  fundamental  branches.  If  he 
has  studied  in  civil  engineering,  he  has  touched  only  a  few  of  its 
divisions;  he  must  continue  to  study  in  that  field,  and  if  he  is  to  be 
a  real  engineer,  he  must  go  deeply  into  mechanical  and  electrical 
work.  If  he  is,  in  time,  to  become  an  executive,  or  is  to  manage  his 
own  business  or  to  become  a  consultant,  he  must  know  economics 
and  accounting  thoroughly.  He  must  have  sound,  fundamental 
knowledge  of  financial  matters,  must  be  trained  in  organization,  in 
transportation,  and  in  the  principal  elements  of  business,  for  an 
engineer  who  knows  his  technical  work  only  is  an  engineer  in  the 
narrowest  possible  sense  of  the  word,  destined  to  occupy  the  back 
room,  to  sit  at  the  second  table  throughout  his  life. 

I  hear  you  say  that  you  have  not  time  for  this  additional  study ; 
that  when  you  have  done  a  day's  work  you  are  entitled  to  the 
recreation  and  pleasure  of  life ;  that  nothing  is  to  be  gained  by 
being  a  "grind",  but  I  can  assure  you  that  beyond  peradventure 
there  is  no  hope  of  high  achievement  without  continuous  application 
to  your  professional  work, — not  for  eight  hours  a  day,  but  for 
10  or  12  hours  a  day.  Show  me  any  man  who  has  succeeded  largely 
in  engineering,  or  in  any  other  line  to  which  men  give  themselves, 
and  I  will  show  you  a  man  who,  from  the  beginning,  has  given  to 
the  fullest  extent  of  his  time  and  his  energy ;  who  has  sacrificed  the 
ordinary  pleasures  to  a  considerable  extent,  but  who  is  not  a 
''grind''  or  a  narrow  man.  Breadth  is  essential — breadth  in  pro- 
fessional work  and  breadth  in  the  knowledge  and  understanding  of 
all  phases  of  business  pertaining  to  it;  breadth  of  understanding  and 
of  friendship  among  men,  and  breadth  and  clarity  in  vision,  which 
are  only  possible  when  knowledge  is  both  broad  and  thorough.  To 
accomplish  largely  requires  that  you  found  soundly ;  that  you  choose 
your  work  with  a  full  knowledge  of  your  tastes  and  abilities,  and 
that  you  leave  little  to  chance.  A  full  realization  of  the  scope  of 
your  chosen  work,  of  the  knowledge  you  must  have  to  achieve  in  it, 
and  a  sound  plan,  well  and  energetically  carried  out,  will  secure  a 
full  and  useful  life.  The  beginning  cannot  be  left  to  some  future 
time,  but  must  be  made  now.  A  break  in  your  course  of  study  is 
fatal,  for  only  the  rare  man  will  overcome  it;  and  without  con- 
tinuous study  throughout  life,  there  is  no  professional  success. 


*ENGINEERING  AS  A  LIFE  WORK 

By  A.  G.  Christie,  S.P.S.  '01 

Professor  of  Mechanical  Engineering,  Johns  Hopkins   University, 
Baltimore,  Maryland 

Before  attempting  to  discuss  engineering  as  a  life-work,  one 
should  define  the  purpose,  duties  and  obligations  implied  by  the 
word  "Engineering".     An  old  couplet  reads, 

"When  the  waters  receded  and  earth  did  appear, 
The  good  Lord  created  the  engineer." 

This  implies  the  early  appearance  of  the  engineer  in  the 
development  of  this  old  earth,  but  does  not  add  much  information 
concerning  his  present  duties  or  status.  The  preamble  of  the 
American  Engineering  Council  contains  one  of  the  best  definitions 
of  "Engineering".     This  reads  : 

"Engineering  is  the  science    of    controlling   the    forces    and 

utilizing  the  materials  of  nature  for  the  benefit  of  man,  and  the 

art  of  organizing  and  directing  human  activities  in  connection 

therewith." 

Notice  some  of  the  clauses  of  this  definition :  "Controlling  the 
forces  of  nature" ;  this  refers  to  such  work  as  our  water  power 
developments,  our  flood  prevention  works,  harbor  breakwaters, 
furnaces  to  utilize  the  heat  of  combustion  of  fuels,  and  many 
other  of  our  engineering  accomplishments.  "Utilizing  the  ma- 
terials", suggests  the  production  of  metals  from  their  ores  and  their 
fabrication  into  an  endless  number  of  useful  products.  "Art  of 
organizing  and  directing  human  activities",  is  the  work  of  the 
executive  and  the  management  man.  The  engineer  will  be  hold 
more  and  more  responsible  for  the  functioning  of  those  devices 
that  he  has  created,  and  these  must  operate  to  produce  the  greatest 
good  to  mankind.  Hence  the  need  for  organization  and  direction. 
The  engineer  must  "serve"  his  fellow  men,  and  "service"  must 
form  the  true  foundation  for  his  life  work.  That  engineer  will  be 
most  successful  who  can  render  the  greatest  service  to  society  in 
his  professional  work. 

Such  a  definition  as  that  of  the  American  Engineering  Council 
may  be  strictly  correct  and  yet  not  provide  a  very  clear  picture  of 
engineering  work  to  a  young  man  in  college.  Many  students  do  not 
possess  any  clear  conception  of  the  profession  of  engineering,  even 
when  they  are  in  their  final  year,  and  are  about  to  graduate. 
These  paragraphs  will  attempt  to  give  such  men  at  least  a  few 
ideas  of  what  engineering  really  means. 

One   will    ask     "Why     have    such     men    studied     engineering?" 
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Many  have  been  advised  to  do  so  by  their  parents,  friends  or 
teachers.  Others  have  been  attracted  by  the  appeal  of  the  big- 
outdoors  that  seems  a  part  of  the  life  of  an  engineer,  or  by  the 
opportunity  to  build  some  big  thing — a  railroad,  a  building,  a  large 
electrical  machine, — which  is  the  popular  conception  of  con- 
struction work.  A  few  have  a  real  knowledge  of  the  profession 
gained  by  practical  experience.  Only  these  few  really  know  what 
is  ahead  of  them. 

Unfortunately  college  work  does  not  usually  give  students  much 
enlightment  on  their  life-work.  This  is  necessary  from  the  nature 
of  things.  In  college,  one  receives  instruction  in  fundamental 
science  and  mathematics,  and  on  their  application  to  certain  classes 
of  problems.  In  professional  work,  the  engineer  must  produce, 
and  in  doing  so  comes  in  contact  with  labour,  with  business,  and 
with  practical  problems  not  discussed,  and  often  quite  impossible 
to  consider  in  college.  Common  sense,  business  judgment  and 
managerial  ability  must  share  with  the  technical  skill  acquired  at 
college  in  the  solution  of  his  problems.  These  other  factors  cannot 
well  be  taught  in  college,  but  must  be  learned  outside.  On  the 
other  hand,  one  should  not  neglect  college  courses  because  these 
form  merely  one  of  the  several  factors  on  which  future  success  may 
be  based.  Studies  have  shown  that  the  most  successful  engineers 
have  in  general  been  those  who  were  in  the  highest  quarter  of  their 
classes  in  college.  In  other  words,  success  in  the  study  of  the  basic 
sciences  is  a  fair  promise  of  later  success  in  the  practice  of 
engineering.  These  facts  should  encourage  students  to  put  their 
best  efforts  into  high  scholarship  in  college. 

There  is  another  virtue  in  the  fact  that  college  work  deals 
principally  with  fundamental  sciences  and  not  with  detailed  pro- 
fessional instruction.  This  enables  a  student  to  take  up  almost  any 
line  of  engineering  after  leaving  college,  with  the  assurance  that 
he  knows  its  basic  fundamentals  and  that  its  special  details  can  be 
readily  mastered  by  studies  which  he  is  able  to  pursue  himself. 
Many  graduates  take  up  other  branches  of  engineering  from  the 
one  studied  in  college,  and  are  enabled  to  do  so  by  the  fact  that 
their  instruction   in   fundamentals   was   comprehensive. 

However,  this  is  all  very  general  and  does  not  give  a  specific 
answer  to  the  question  which  must  arise  in  the  student's  mind, 
"What  does  an  engineer  do,  and  what  does  the  field  of  engineering 
offer?"  One  could  fall  back  on  a  broad  discussion  of  the  whole 
field  of  engineering  which,  while  of  interest,  may  provide  little 
further  enlightment  to  the  student.  He  would  rather  hear  about  a 
specific  case,  for  his  is  an  individual  problem. 

While  it  is  not  generally  considered  good  form  to  tell  the  story 
of  one's  life,  the  writer  begs  the  privilege  of  referring  to  some  of 
his  own  experiences  on  the  grounds  that  these  may  prove  of  some 
assistance  to  the  younger  men  in  visualizing  at  least  part  of  the  field 
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of  engineering.  These  experiences,  though  special  in  character, 
point  towards  certain  conclusions,  as  will  be  indicated  later. 

The  writer  commenced  engineering  work  after  graduation,  about 
the  first  of  December,  1901,  when  he  started  as  a  machinist,  on  a 
lathe,  at  the  shops  of  the  Westinghouse  Machine  Company,  East 
Pittsburgh,  Pa.,  where  steam  and  gas  engines  were  built.  College 
graduates  were  not  wanted  much  in  those  days,  and  no  mention  was 
made  of  a  college  training  when  applying  for  the  job.  The  shop 
was  busy,  the  hours  were  long,  and  over-time  the  rule.  Living- 
conditions  in  Pittsburgh  were  vastly  different  from  the  student 
quarter  in  Toronto,  and  Pittsburgh  winter  weather  left  much  to  be 
desired  with  fog,  smoke  and  rain.  However,  fellow  workmen  were 
sympathetic  and  helpful  and  friends  were  quickly  made,  and 
thorough  them   my  college  training  became  known. 

Lathe  work  did  not  offer  much  of  an  appeal.  Just  when  the 
writer  was  considering  a  change  to  a  new  training  course  for 
college  men  that  was  starting  at  the  Works  of  the  Westinghouse 
Electric  &  Mfg.  Company,  one  of  those  little  incidents  occurred 
that  often  change  the  whole  trend  of  one's  life.  The  Westinghouse 
Machine  Company  had  built  a  few  steam  turbines  prior  to  this 
time,  and  these  had  proven  successful.  The  Company  had  decided 
to  build  these  commercially,  and  wanted  some  college  men  to  grow- 
up  with  the  new  steam  turbine  department.  The  writer  was 
transferred  to  this  new  department  simply  because  he  was  a  college 
man  already  in  the  employ  of  the  Company,  and  without  any 
realization  on  his  part  of  the  tremendous  possibilities  of  this  new 
form  of  engine.  This  was  a  most  fortunate  occurrence,  for  the 
opportunity  was  thus  provided  to  start  at  the  beginning  and  to 
keep  in  the  lead  in  what  later  proved  to  be  a  revolutionary  de- 
velopment in  power  plant  machinery.  The  writer  has  made  steam 
turbines  one  of  his  special  studies  ever  since  that  transfer. 

The  work  consisted  of  laying-out,  fitting,  assembly,  testing  and 
adjusting  the  new  steam  turbines,  and  familiarized  one  with  every 
detail  of  their  construction  and  operation. 

This  experience  of  two  and  a  half  years  in  the  Steam  Turbine 
Department  of  the  Westinghouse  Machine  Company  has  proven 
one  of  the  most  valuable  periods  of  the  writer's  life.  The 
assembling,  adjusting  and  testing  of  these  new  turbines,  together 
with  the  vast  amount  of  experimental  work  that  was  carried  on, 
continually  developed  one  as  a  mechanic  and  as  an  engineer.  One 
had  to  know  good  work  and  acquire  by  experience  the  ability  to 
tell  good  from  poor  performance. 

Practically  no  instruction  was  given  in  college  on  steam  turbines 
in  those  early  days,  and  many  nights  had  to  be  devoted  to  hard 
Study  to  learn  the  theory  of  the  new  machines.  The  hours  in  the 
shops  were  often  long,  and  sometimes  the  work  was  tiring  and 
monotonous.     Some   experience    was   gained   on    construction     for 
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various  customers  and  in  business  dealings  with  them.  Towards 
the  end  of  this  period  the  writer  had  charge  of  the  Westinghouse 
turbine  exhibits  at  the  World's  Fair  at  St.  Louis.  . 

Mistakes  were  made,  some  due  to  over-confidence,  some  to  lack 
of  knowledge  in  the  new  art,  and  others  were  due  to  lack  of 
business  experience.  The  writer  at  first  was  woefully  ignorant  of 
business  and  its  methods,  and  only  learned  these  by  hard  ex- 
perience. For  some  time  the  writer  had  charge  of  certain  experi- 
mental work  which  brought  him  in  contact  with  Mr.  George 
Westinghouse  and  with  the  leading  engineers  of  the  Company. 
This  was  most  inspiring  and  helpful  and  made  one  exert  himself  to 
the  utmost  to  do  the  best  job  possible. 

Many  firm  friendships  were  established  during  this  stay  in 
Pittsburgh,  and  these  have  lasted  through  the  intervening  years  and 
have  proven  very  helpful  in  the  practice  of  engineering. 

Another  series  of  small  incidents  occurred,  over  which  the 
writer  had  no  direct  control,  which  resulted  in  an  offer  of  an 
Instructorship  in  Mechanical  Engineering  at  Cornell  University — 
at  that  time  an  outstanding  leader  in  engineering  training.  As  an 
opportunity  was  afforded  to  take  up  the  study  of  theory  that  was 
much  needed,  the  offer  was  accepted  and  the  year  1904-1905  was 
spent  at  Cornell. 

Early  in  the  spring  of  1905  Allis-Chalmers  Company  of 
Milwaukee,  offered  the  writer  a  position  in  charge  of  the  con- 
struction and  operation,  on  customers'  premises,  of  their  new  steam 
turbines.  Mr.  Mattice,  then  Chief  Engineer  of  the  Company,  had 
formerly  been  with  Westinghouse,  and  afterwards  told  the  writer 
that  he  had  watched  him  closely  on  the  test  floor,  which  was  for 
some  time  in  his  charge.  This  is  noted  to  direct  attention  to  the 
fact  that  one  may  be  under  critical  observation  at  times  without  in 
the  least  suspecting  it,  and  this  may  be  vital  to  one's  later  progress 
in  engineering.  The  work  with  Allis-Chalmers  was  of  a  varied  and 
responsible  character  and  consisted  of  the  supervision  of  the 
erection,  test  and  operation  of  the  new  turbines,  the  selection  and 
training  of  erecting  engineers,  and  business  dealings  with  actual 
and  prospective  customers. 

The  writer's  whole  thought  up  to  this  time  had  been  concentrated 
on  the  theory  and  construction  of  steam  turbines  and  condensers. 
An  intervivew  with  a  leading  consulting  engineer  convinced  him 
that  experience  must  be  gained  with  boilers  and  all  other  power 
plant  equipment  before  considering  himself  a  competent  power 
engineer. 

When  the  panic  of  1907  practically  stopped  business  in  the 
United  States,  the  writer  went  to  Alberta,  to  take  charge  of  the 
completion  of  the  power  plant  of  the  Western  Canada  Cement  and 
Coal  Company  at  Exshaw.  This  was  the  largest  plant  in  Alberta 
at  that  time  and  also  the  first  plant  west  of  Winnipeg  to  use  steam 
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turbines.  The  writer  later  became  chief  engineer  of  this  plant, 
and  thereby  gained  the  much  needed  experience  with  boilers  and 
other  power  plant  equipment.  Much  theory  had  to  be  literally 
"dug-up"  at  that  time  out  of  every  source  obtainable  to  understand 
all  phases  of  power  plant  design  and  operation. 

These  early  experiences  have  been  told  only  in  the  briefest 
outline,  and  are  presented  merely  to  indicate  the  general  character 
of  one  man's  early  engineering  training.  Based  on  these  events, 
several  facts  appear  to  the  writer  outstanding  and  worth  calling 
to  your  attention. 

(1)  The  broad  training  in  Mathematics,  Physics,  Chemistry 
and  Mechanics  obtained  at  Toronto  enabled  him  to  master  several 
professional  subjects  that  had  not  been  taught  to  him  in  college. 

(2)  A  knowledge  of  business  and  business  methods  is  essential 
for  success  as  an  engineer. 

(3)  Rapid  progress  is  more  likely  to  be  made  in  "new"  de- 
velopments than  in  those  branches  of  engineering  that  are  more  or 
less  standardized. 

(4)  One's  life  is  often  influenced  greatly  by  incidents  over 
which  one  has  little  or  no  control.  These  ever-present  possibilities 
call  at  all  times  for  the  best  that  there  is  in  one. 

(5)  Personal  friendships  and  wide  acquaintance  are  invaluable 
assets  to  a  man  who  hopes  to  progress  in  engineering. 

The  courses  at  Toronto  now,  as  always,  provide  excellent  train- 
ing in  the  fundamentals  of  engineering  and  also  as  much  business 
instructions  as  can  well  be  included  in  an  engineering  course.  One 
of  the  greatest  opportunities  of  college  life  is  that  of  becoming 
intimately  acquainted  with  one's  classmates.  These  should  become 
one's  closest  and  life-long  friends,  for  their  assistance  and  advice 
may  be  invaluable  in  later  life.  By  all  means  cultivate  the  closest 
friendship  of  your  class-mates  and  also  of  men  in  other  years. 

One  often  hears  it  said  that  the  engineering  profession  is  over- 
crowded and  that  the  big  jobs  have  been  done.  This  may  be  true 
of  certain  narrow  lines,  but  surely  one  cannot  entertain  that  idea 
for  a  moment  if  he  but  takes  a  broad  view  of  the  field  of  engineer- 
ing. He  will  see  that  the  world  is  on  the  threshold  of  the  greatest 
era  of  engineering  achievement  that  has  ever  been  known,  and  that 
able  engineering  graduates  have  never  been  in  greater  demand. 

It  has  already  been  stated  that  the  greatest  success  usually  comes 
to  those  who  take  up  new  developments.  What  new  fields  of 
engineering  offer  these  great  opportunities?  It  is  always  dangerous 
to  prophesy,  but  certain  branches  of  engineering  appear  promising 
at  this  moment.     These  will  be  briefly  outlined. 

(a)  Gas  Engineering-  -The  gas  industry  is  very  old  as  com- 
pared with  electric  power  and  light,  and  in  fact  has  existed  in 
Vmerica  for  over  100  years.  I  lowever.  it  has  not  had  the  intensive 
study  and  development  that  has  been  given  to  the  electrical  industry, 
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and  few  engineers  have  studied  gas  engineering.  Its  possibilities 
have  only  recently  been  fully  realized.  New  processes  of  low 
temperature  carbonization,  hydrogenation,  and  catalysis  may  pro- 
vide the  industry  with  sources  of  supply  for  smokeless  domestic 
fuels,  motor  fuels,  gas,  fertilizer,  alcohols  and  many  other  products. 
The  uses  and  applications  of  gas  as  a  fuel  are  steadily  increasing, 
and  any  reduction  in  cost  will  greatly  augment  its  use.  The 
development  of  these  new  processes  and  the  extension  of  former 
uses  of  gas  offer  almost  a  virgin  field  for  engineering  endeavour. 

(b)  Sanitary  Engineering — Our  cities  continue  to  grow  in  size. 
The  health  of  the  population  depends  on  pure  water,  clean  streets 
and  proper  disposal  of  sewage  and  waste.  Here  is  an  increasing 
field  of  effort  for  engineers.  How  can  water  be  purified  and 
delivered  cheaply?  How  can  valuable  fats,  gases  and  other  pro- 
ducts, that  are  now  wasted,  be  recovered  from  sewage  and  garbage? 
How  can  streets  be  kept  clean  and  disease  eliminated?  There  is 
much  new  work  here  for  the  sanitary  engineer. 

(c)  Metallurgical  Engineering — There  is  a  demand  for  cheaper 
methods  of  recovery  and  production  of  metals.  Rust-proof  alloys 
of  iron  are  greatly  needed.  Power  engineers  are  asking  for  metals 
that  can  stand  higher  temperatures  than  those  now  available.  Light 
alloys  of  great  strength  are  needed  for  aircraft.  These  are  only 
a  few  of  the  new  materials  needed  by  industry  and  a  few  of  the 
problems  that  confront  the  metallurgist. 

(d)  Highways — Highway  traffic  tends  to  increase  in  density 
and  intensity.  The  present  type  of  road  construction  wears  out 
too  quickly  and  costs  too  much  to  maintain.  What  better  types 
can  be  devised?  Harder  surfaces  and  stronger  cements  are 
needed.  Systematic  maintainence  methods  must  also  be  developed. 
The  highway  engineer  still  has  many  problems  ahead  of  him 
demanding  his  best  efforts. 

(e)  Electricity — The  Radio  is  but  in  its  infancy.  Who  can 
foretell  future  developments?  Some  have  suggested  the  wireless 
transmission  of  power.  Electricity,  light,  and  heat  are  wave  effects 
varying  in  wave  length.  Can  transformers  be  built  which  can 
convert  radiant  heat  waves  directly  into  electric  waves  and  these 
in  turn  into  electric  current?  There  are  many  applications  of 
electricity  still  to  be  developed.  Electricity  will  continue  to  attract 
a  great  number  of  young  engineers. 

(f)  Chemical  Engineering— This  is  a  field  of  almost  endless 
possibilities.  The  synthetic  production  of  foods,  of  substitutes 
for  clothing  materials  such  as  rayon  and  artificial  wool,  of  motor 
fuels,  of  dyes,  of  medicines,  of  industrial  chemicals  and  of  other 
goods,  provide  opportunities  for  research  and  development  for 
many  more  chemical  engineers. 

(g)   Aeronautics — Little  need  be  said  of  the  great  opportunities 
in  the  further  development  of   airships,   airplanes  and   helicopters. 
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Stronger  materials,  better  engines,  more  reliable  instruments  and 
additional  safety  devices  will  be  welcomed.  This  development 
seems  virtually  in  its  infancy  as  far  as  commercial  exploitation  is 
concerned. 

(h)  Automotive  Engineering  —  As  our  gasoline  supplies 
diminish,  engines  for  heavier  fuels,  for  alcohols  and  for  blended 
fuels  must  be  developed.  The  success  of  the  Diesel-electric 
locomotive  will  give  a  great  impetus  to  development  in  this  field. 
Automobile,  truck,  airplane  and  tractor  engines  can  still  be  further 
improved  and  changed. 

(i)  Steam  Power — Huge  steam  power  stations  are  now  being 
built,  and  still  larger  ones  will  be  built,  to  meet  the  rapidly  in- 
creasing demands  for  electricity.  These  are  even  being  added  to 
hydro-electric  systems  to  carry  certain  portions  of  the  load.  These 
new  power  plants  embody  refinements  in  design,  and  require  highly 
skilled  technical  men  to  operate  them  efficiently.  The  steam  power 
station  therefore  offers  splendid  opportunities  for  rapid  advance- 
ment to  the  young  engineer. 

These  suggestions  in  the  various  branches  of  the  profession  are 
but  a  few  of  the  splendid  opportunities  open  to  one  on  leaving 
college.  The  field  is  by  no  means  exhausted,  and  one  can  readily 
find  a  new  development  to  which  he  can  devote  his  best  talents. 
Success  in  engineering  demands  the  best  there  is  in  a  man. 
Employers  look  for  hard,  honest,  conscientious  work.  Those 
will  advance  more  rapidly  who  have  cultivated  agreeable  person- 
alities, who  make  friends  readily,  who  work  hard  and  who  put 
their  very  best  efforts  into  all  their  work. 

These  brief  and  rather  sketchy  paragraphs  cannot  give  a 
reader  much  light  on  his  work  after  leaving  college.  It  is  hoped, 
however,  that  they  may  be  sufficiently  suggestive  to  be  of  some 
assistance  in  planning  one's  life-work  in  engineering. 

One  should  aim  towards  leadership,  to  be  in  the  line  of  new 
development  and  to  keep  ahead  of  others  in  that  line.  Toronto 
can  and  will  furnish  men  who  by  force  of  character  and  hard  work 
will  achieve  the  forefront  places  in  their  branches  of  the  engineer- 
ing profession  and  who  can  say,   like    Kipling's  old   ship-builder, 

"They  copied  all  they  could   follow, 
But   they  couldn't  copy  my  mind. 
And    I    left   them   swearing  and   stealing. 
A  year  and  a  hall"  behind". 


*THE  ENGINEERING  PROFESSION 

An  Appreciation  by 
Professor  J.  W.  Bain 

For  those  who  lived  along  the  western  borders  of  civilization  in 
North  America,  the  year  1763  was  full  of  anxiety  and  misfortune. 

The  conspiracy  of  Pontiac  aimed  at  the  massacre  of  all  the 
outlying  British  garrisons  and  settlements  in  the  fantastic  hope 
that  the  Indian  would  regain  his  undisputed  mastery  of  the  forest 
and  lake. 

At  Michilimackinac  the  plot  was  unsuccessful;  a  crowd  of 
Indians  who  were  admitted  to  the  fort  to  play  lacrosse  suddenly 
turned  upon  the  garrison  and  killed  them  without  mercy ;  only  six 
escaped  death.  One  of  these  was  a  fur  trader  named  Alexander 
Henry,  who  has  left  a  most  vivid  and  entertaining  narrative  of  his 
adventures  which  had  but  commenced  in  this  dramatic  manner. 
After  living  some  time  among  the  Indians  who  had  spared  his  life, 
Henry  was  permitted  to  accompany  a  party  bound  for  Niagara  to 
confer  with  Sir  William  Johnson.  The  route  lay  along  the  shores 
of  the  Georgian  Bay,  then  up  the  Severn  River  and  into  Lake 
Simcoe.     To   quote   from   Henry's   description — 

"On  the  18th  of  June  we  crossed  Lake  aux  Claies  (Simcoe), 
which  appeared  to  be  upward  of  twenty  milea  in  length.  At  its 
further  end,  we  came  to  the  carrying  place  of  Toronto.  Here  the 
Indians  obliged  me  to  carry  a  burden  of  more  than  a  hundred 
pounds  weight.  The  day  was  very  hot,  and  the  woods  and  marshes 
abounded  with  mosquitoes ;  but  the  Indians  walked  at  a  quick  pace, 
and  I  could  by  no  means  see  myself  left  behind.  The  whole 
country  was  a  thick  forest,  through  which  our  only  road  was  a 
foot-path,  or  such  as,  in  America,  is  exclusively  termed  an  Indian 
path.  Next  morning,  at  ten  o'clock,  we  reached  the  shore  of 
Lake  Ontario." 

From  this  simple  but  graphic  picture  of  the  country  to  the 
north  of  us  we  may  turn  to  a  description  of  the  site  of  Toronto 
from  the  pen  of  Mrs.  Anna  Jameson,  the  wife  of  the  Chancellor 
of  this  province.     Writing  in  1837  she  tells  us  that: 

"When  the  engineer,  Bouchette,  was  sent  by  General  Simcoe  to 
survey  the  site  in  1793,  it  was  a  mere  swamp,  a  tangled  wilderness; 
the  birch,  the  hemlock  and  the  tamarac  trees  were  growing  down 
to  the  water's  edge  and  even  into  the  lake.  Colonel  Bouchette 
says  that  at  this  time  the  only  vestige  of  humanity  for  a  hundred 
miles  on  everv  side  was  one  solitary  wigwam    on    the    shore,    the 
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dwelling  of  a  few  Missassauga  Indians.  Three  years  later  when 
the  Due  de  Rochefoucauld  was  here  the  infant  metropolis  con- 
sisted of  a  fort  and  twelve  miserable  log  huts,  the  inhabitants  of 
which,  as  the  duke  tells  us,  bore  no  good  reputation.  The  town 
wras,  however,  already  marked  out  in  streets  running  parallel  with 
the  shore  of  the  bay  for  about  two  miles,  and  crossed  by  others  at 
right  angles." 

And  now  we  have  dined  in  this  wonderfully  beautiful  hall,  a 
monument  to  the,  skill  and  artistic  inspiration  of  its  architect,  lit 
by  glowing  filaments  of  tungsten  which  derive  their  energy  from 
fallng  water  90  miles  distant.  The  water  you  have  drunk  has  been 
pumped  from  the  lake  and  made  safe  for  human  consumption  in 
spite  of  the  frequent  pollution  of  the  source.  About  us  are  every 
comfort  and  advantage  which  civilization  has  to  offer. 

There  is  no  necessity  to  speak  further  of  the  achievements  and 
occupations  of  the  engineer  for  the  evidences  of  his  activities  are 
visible  on  every  hand.  There  are,  however,  some  phases  of  the 
work  of  the  engineer  to  which  I  would  ask  your  attention  for  a 
few  moments. 

You  will  remember  that  the  young  heroine  of  Barrie's  charming 
play,  "A  Kiss  for  Cinderella",  had  never  seen  a  policeman  without 
his  hat  and  could  hardly  conceive  what  he  might  look  like  without 
this  usual  part  of  the  uniform.  This  is  an  instance  of  the 
association  of  ideas  in  the  public  mind,  and  I  now  ask  you  to  con- 
sider another. 

You  have  all  at  one  time  or  another  watched  steel  bridges 
during  construction,  or  tall  building  or  street  railway  intersections  ; 
you  have  seen  complicated  machinery  being  made  in  the  shops,  or 
a  bewildering  array  of  tanks  and  piping  in  a  chemical  factory.  Did 
you  ever  see  the  engineer?  And  if  you,  who  are  specially  interested. 
did  not,  what  about  that  mystic  person,  the  man  in  the  street? 

If  we  except  the  young  engineer  with  the  inevitable  transit  in 
the  foreground  who  rescues  the  heroine  in  the  movies,  I  think  I 
may  safely  say  that  the  public  does  not  know  what  an  engineer 
looks  like.  He  is  a  shadowy,  indistinct  ,  object  with  uncanny 
powers — in  ordinary  language  he  is  a  ghost.  Now  the  doctor  and 
the  lawyer  are  far  from  being  shadow}'  or  ghostly,  for  every  one 
of  us  meets  the  one  or  the  other  before  we  have  passed  many  years 
in  the  world.  There  develops  naturally  in  the  mind  the  idea  of 
the  inevitableness  of  law  and  medicine,  but  the  engineer  hovers  in 
the  dim  background  as  a  useful  but  rather  negligible  person,  a 
hewer  of   wood  and  a  drawer  of  water. 

We  are  commencing  to  realize  to-day  in  the  engineering  pro- 
fession that  a  man's  services  receive  compensation  in  proportion  to 
the  value  placed  upon  them  by  the  public.  If  this  he  true  it  is 
time  that  the  engineer  should  become  better  known  as  a  professional 
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man  who  shares  the  responsibilities  of  the  older  professions  and  is, 
therefore,  entitled  to  equal  rank. 

The  methods  by  which  this  end  may  be  achieved — and  it  is 
obvious  that  the  result  will  not  be  immediately  attained — are 
receiving  careful  study  by  engineers  of  all,  kinds,  and  I  bespeak 
your  interest  and  support  for  this  movement.  For  the  present  only 
a  beginning  has  been  made,  and  you  will,  I  trust,  live  to  see  the 
engineer  take  his  place  beside  the  doctor  and  the  lawyer  in  the 
esteem  and  respect  of  the  public. 

What  are  the  compensations  for  being  a  ghost? 

With  the  exception  of  some  military  activities  the  whole  of  the 
work  of  the  engineer  is  beneficent  and  constructive ;  his  efforts  are 
constantly  directed  towards  the  improvement  of  the  conditions 
under  which  we  live.  When  a  man  stops  and  looks  back  at  his 
work  he  finds  the  greatest  satisfaction  in  the  facts  that  he  has 
contributed  to  the  good  of  the  community  and  that  his  product  has 
been  of  high  quality. 

There  is  another  reward  in  the  splendid  tradition  of  the  pro- 
fession. Did  it  ever  occur  to  you  that  the  engineer  is  very,  very 
rarely  dishonest,  and  that  his  work  is  rarely  defective.  How  many 
times  a  day  do  you  venture  your  life  in  vehicles,  in  structures,  on 
bridges,  with  electrical  machinery,  with  the  very  food  you  eat, 
when  your  safety  is  absolutely  dependent  upon  the  design  or 
supervision  of  the  engineer. 

We  have  here  the  evidence  of  a  very  thoroughgoing  reliability 
and  trustworthiness  in  the  profession  and  you  are  entering  upon 
a  noble  inheritance  which  is  founded  upon  honour  and  trust. 


DESIGN    OF    CIRCULAR    REINFORCED    CONCRETE 

GRAIN  BIN 

By  E.  R.  Complin,  '26 

1.  Introduction. — The  contents  of  this  paper  are  not  intended 
to  be  a  summary  of  engineering  knowledge  on  grain  bin  design 
theory,  for  several  works  of  reference  have  been  inaccessible  to  the 
writer,  mainly  the  foreign  publications.  Of  these  "  Beton  und 
Eisen"  and  the  "Alliance  Industrielle"  might  divulge  valuable 
information  to  an  interested  party,  since  the  Germans  and  French 
in  late  years  have  actively  wrestled  with  the  problems  of  grain 
pressures. 

It  seems  a  pity  that  the  English  libraries  contain  so  little 
information  on  this  subject.  Engineering  periodicals  are  filled 
with  construction  notes  on  grain  bins,  but  no  theory. 

The  main  formulae  for  calculating  pressures  are  generally 
accepted  although  even  here  many  assumptions,  not  necessarily 
correct,  have  been  made.  In  these  formulae  are  several  constants 
which  can  only  be  obtained  by  actual  experiment,  and  the  designer 
of  to-day  is  forced  to  accept  values  for  these  constants  which  were 
found  back  in  the  beginning  of  this  century,  when  wooden  and 
steel  bins  were  the  order  of  the  day. 

It  is  indeed  surprising  that  in  these  times,  when  wheat  plays 
such  an  important  part  in  the  economic  life  of  the  country  and  all, 
or  nearly  all,  new  elevators  are  constructed  of  circular  concrete 
bins,  that  no  one,  as  far  as  the  writer  has  been  able  to  find,  has 
conducted  practical  tests  on  this  type  of  bin.  Upon  personally 
communicating  with  the  four  foremost  designers  in  America  and 
asking  them  for  the  numerical  value  of  the  previously  mentioned 
constants,  he  received  no  less  than  four  different  values  for  each 
constant! 

This  lack  of  data  by  which  to  calculate  the  pressures  and 
strength  of  grain  storage  bins  of  varying  dimensions  and  materials 
of  construction  has  been  greatly  felt  by  experienced  grain  elevator 
designers  who  have  fully  realized  the  importance  of  an  ample 
factor  of  safety  combined  with  economy  of  construction.  It  has 
therefore  been  rather  surprising  to  find  that  some  designers  instead 
of  conducting  a  series  of  tests  to  obtain  the  pressures  produced  by 
grain,  which  would  enable  I  hem  to  proceed  intelligently  with 
their  designs  for  bins  of  any  dimesnions,  have  built  experimental 
tanks  or  bins  at  large  expense  from  which  they  gain  very  little 
practical  information.  This  may  be  called  the  "lit  and  try  pro- 
cess," on  which  the  wooden  grain  bin  was  originally  developed 
and  which  was  no  doubt  necessary  in  ancient  times,  but  should 
now   give  place  to  modern  engineering  methods. 

Willi  an  accurate  knowledge  <>l  the  pressure  produced  by  grain 
and  the  necessary  experience  to  enable  the  data  to  be  intelligently 
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used  and  with  the  present  knowledge  of  the  strengths  of  different 
materials  of  construction,  there  is  no  reason  why  a  grain  elevator 
may  not  be  designed  and  built  with  the  same  regard  to  safety 
and  economy  as  any  other  engineering  work. 

The  writer  therefore  deems  that  there  is  field  in  this  subject 
for  valuable  research.  Until  such  time  as  more  thorough  investi- 
gation is  made,  the  designer  must  continue  to  choose  his  own  theory 
and  quarrel  over  its  correctness. 

Nor  is  the  design  submitted  for  the  Midland  elevator  supposed 
to  be  an  example  of  correct  modern  design.  Its  merit  lies  in  the 
fact  that  it  embodies  all  the  principles  of  design  and  is  efficiently 
storing  to-day  two  and  three-quarter  millions  of  bushels  of  wheat. 

2.  Grain  Handling  System. — The  grain  elevator  plays  a  very 
important  part  in  the  handling  of  grain  in  America,  Argentine, 
Russia  and  Germany.  Of  these  there  are  in  this  country  several 
different  types.  We  have  (a)  a  country  elevator,  where  the  grain 
is  first  taken  by  wagon  or  truck  from  the  thresher.  It  is  dumped 
by  gravity  action  and  weighed,  and  from  the  dump  runs  into  the 
boot  of  the  elevator  leg,  where  an  endless  chain  of  buckets  scoops 
it  to  the  head  from  whence  it  is  carried  by  belt  or  screw  conveyer 
to  the  storage  bins.  When  required  for  shipment  the  dust  is 
removed,  the  grain  weighed  in  huge  hoppers  and  discharged  into 
the  waiting  cars. 

The  next  stop  is  usually  at  the  head  of  Lake  Superior.  Here 
we  have  type  (b)  the  terminal  elevator,  where  the  cars  are  placed 
on  a  table  and  weighed  and  dumped  by  the  Metcalfe  dumper, 
tilted  and  turned  until  they  are  empty.  The  grain  is  stored  in 
the  storage  bins,  being  elevated  and  tripped.  When  required 
again  it  is  run  out,  hoisted  to  the  conveyor  galleries,  and  discharged 
through  spouts  to  the  holds  of  grain  vessels,  which  transport  it  to 
Lake  Huron  and  Georgian  Bay  ports. 

At  these  points  we  encounter  type  (c)  another  terminal  elevator, 
built  in  the  same  manner  as  type  (b)  but  handling  the  grain  oppo- 
sitely, i.e.,  the  grain  is  scooped  up  by  the  marine  legs,  conveyed 
upwards  to  the  lofters,  scales  and  tripper  galleries  where  it  is 
discharged  into  the  storage  bins. 

When  again  required  it  is  drawn  off  from  the  bottom,  conveyed 
and  lofted  to  the  scales,  weighed  and  dropped  into  waiting  grain 
cars,  by  means  of  which  this  golden  staple  is  carried  to  ocean 
ports.  At  these  ports  the  cars  are  dumped  and  the  storage  process 
takes  place  all  over  again.  The  last  step  in  the  handling  is  the 
chuting  of  the  grain  into  the  cargo  boats,  in  whose  holds  it  is 
transported  across  the  world. 

The  foregoing  description  will  serve  to  give  an  idea  of  the 
important  functions  of  the  modern  grain  elevator. 

The  storage  bins  in  these  elevators  are  only  a  cog  in  the  grain- 
handling  equipment,  but  certainly  the  most  important.  Much 
could  also  be  written  upon  the  design  of  working  houses,  marine 
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legs,  lofters,  conveyors,  trippers,  foundations,  scales  and  hoppers, 
each  presenting  their  own  peculiar  features,  but  it  is  the  bins 
which  present  the  most  difficult  problem.  Bins  may  be  either 
round  or  square,  and  are  constructed  of  timber,  steel,  concrete, 
tile  or  brick.  Modern  practice  favours  the  circular  reinforced 
concrete  bin,  both  on  account  of  ease  and  economy  of  construction 
and  fire-prevention  properties. 

xThe  latest  returns  show  that  there  are  2,433  country  grain 
elevators  in  Saskatchewan,  948  in  Alberta,  684  in  Manitoba,  5  in 
British  Columbia  and  one  in  Ontario,  making  a  total  of  4,071 
country  elevators  in  Canada.  In  addition  there  are  98  large 
terminal  elevators  in  the  Dominion,  making  the  grand  total  of 
elevators  4,169. 

3.  Theory  of  Grain  Pressures. — The  pressure  of  grain  on  bin 
walls  is  so  far  a  more  or  less  unknown  quantity.  Rankine's  theory 
will  not  apply  to  deep  bins  nor  to  bins  of  rough  surface. 
Shallow  bins  or  bins  where  the  angle  of  rupture  does  not  lie  wholly 
within  the  bin  present  little  difficulty  in  design,  but  when  we  enter 
the  realm  of  deep  bins  a  careful  survey  is  necessary. 

There  are  cases  where  certain  designers  have  assumed  hydraulic 
pressures  and  designed  upon  this  basis  but  in  so  doing  they  abso- 
lutely ignore  the  so-called  "Law  of  Grain  Pressures"  which  is 
based  upon  the  results  of  exhaustive  experiments. 

2With  a  view  to  showing  the  difference  between  designing  a 
bin  or  series  of  bins,  for  the  storage  of  grain  or  for  the  storage  of 
fluid,  if  we  take  a  bin  say  12  feet  square  and  72  feet  deep,  with  a 
coefficient  of  friction  between  grain  and  the  bin  wall  of  0.468 
when  filled  with  grain,  the  vertical  pressure  will  beionly  15%  and 
the  horizontal  pressure  only  9%  of  the  pressure  that  would  be 
produced  by  a  fluid  of  the  same  specific  gravity  as  grain.  There- 
fore the  bin  bottom  will  require  to  be  only  15%  of  the  strength 
to  carry  the  vertical  load,  and  the  walls  to  resist  the  horizontal 
pressure  only  9%  of  the  strength  required  by  the  fluid  pressure 
theory.  The  walls,  however,  require  to  have  sufficient  strength 
acting  as  a  column  to  supoort  over  86%  of  the  total  weight  of 
grain  in  the  bin,  while  if  used  for  the  storage  of  fluid,  the  walls 
would  have  no  load  to  carry  beyond  their  own  weight.  On  the 
other  hand,  it  is  quite  practicable  to  design  and  build  a  tank  that 
will  have  ample  margin  of  safety  when  filled  with  water,  and  that 
will   undoubtedly  fail  when  used  for  the  storage  of  grain. 

The  two  most  noted  solutions  for  the  calculation  of  pressures  in 
bins  are  those  of  Janssen  and  Airy.  Both  employ  the  same  nomen- 
clature, viz.: 

(/>    =  angle  of  repose  of  the  grain, 

<//  =  angle  of  friction  of  grain  on  the  bin  walls, 

Id    =tan  0  =  coefficient  of  friction  of  grain  on  grain, 

//  =tan  0'  =  coefficient  of  friction  of  grain  on  walls, 

.v   =  angle  of  rupture, 
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co    =weight  of  grain  in  lb.  per  cu.  ft., 
V  =  vertical  pressure  in  lb.  per  sq.  ft., 
L  =  lateral  pressure  in  lb.  per  sq.  ft., 
A  =area  of  bin  in  sq.  ft., 
U  =  circumference  of  bin  in  ft., 
R  =  A/ U= hydraulic  radius  of  bin, 

k  =  a  constant  determined  by  experiment  which   has  been 

found  to  vary,  but  the  supposition  that  it  is  a  constant 

has  led  to  fairly  good  practical  results. 

3 Airy1  s  Solution  for  Deep  Bins. — To  find  the  pressure  on  the 

sides  and  bottom  of  a  bin,  when  the  depth  of  grain  is  such  that 

the  plane  of  rupture  meets  the  opopsite  side  of  the  bin  within  the 

mass  of  grain. 

Airy  obtains  the  result: 

ud    \  vHm" 


m+m' 


j/~(m+m')  +  1 


MM 


For  reasons  given  in  Section  4  the  detailed   mathematics  will 
not  be  discussed  in  this  paper. 


Fig.  1 


4Janssen's  Solution. — The  bin  in  Fig.  1  (a)  has  a  uniform  area  A, 
a  constant  circumference  U  and  is  filled  with  grain  weighing  co  lb. 
per  cu.  ft.,  with  an  angle  of  repose  4>.  The  quantities  V,  and  L 
are  assumed  as  constant  for  all  points  in  the  horizontal  plane. 
The  weight  of  the  grain  between  sections  y  and  y-\-dy  =  A  .w  .dy 
and  the  total  frictional  force  acting  upwards  at  the  circumference 
will  be  L.U.  tan  4>' .dy;  the  total  perpendicular  pressure  on  the 
upper  surface  will  be  —V.A\  and  the  total  pressure  on  the  lower 
surface  will  be  (V+dV)A. 

Now  these  vertical  pressures  are  in  equilibrium  and 

V. A -(V+dV)A+A.<a.dy- L.U. tan  <$>' .dy  =  0 
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and  dV= 


co—  L  .tan  <t>'  —r  )  dy. 


(i) 


Now  in  a  granular  mass,  the  lateral  pressure  at  any  point  is 
equal  to  the  vertical  pressure  multiplied  by  k,  a  constant  for  the 
particular  grain  and  L  =  k.V. 

Also  let  A/U=R,  and  tan  <£'  =  //. 

Substitute  in  (1)  we  have  dV=  I  co ^—  //  )  dy. 

Now  let  k//R  =  n;  dV/(co-n  .  V)  =dy. 
Integrating  log(co  —  n  .  V)  =  —  n  .y-\-C. 
Now,  if  y  =  0,  V=  0  and  C  =  log  w  and  we  get 
log[(co  —  n  .  V)/co]  =  —ny. 

:.  (o3-n.V)/o)=  —  =e~ny 

Solving  for  V,  V=-(l-e~ny). 
n 

Substituting  the  value  of  n  from  above,  we  have 
co.R/^        —kid'yy 


X 


R 


Now  if  n  be  taken  as  the  depth  of  grain  at  any  point,  we  will 
Also  since  L  =  k  .  V 

This  gives  the  pressure  in  lb.  per  sq.  ft. 

5The  walls  of  a  deep  bin  carry  most  of  the  weight  of  the  grain 
content.  The  total  weight  on  the  bin  walls  equals  the  total  pressure 
P  multiplied  by  the  coefficient  of  friction  jj.'  of  the  grain  on  these 
walls. 

The  unit  pressure  on  a  unit  at  a  depth  y  will  be 


M    \  R 


and  the  total   lateral  pressure'  for  a  depth    v,  per  unit   of  length  of 
the  perimeter  \\  ill  be 


P  = 


h.dv 


„v  V'-"  *') 


dy 
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coi?T 


kji'       kfi' 


—  k/JL 


"'] 


The  last  term  may  be  neglected  for  depths  greater  than  two 


diameters,  hence  F=  —7-    y 


Total  load  per  lineal  foot  =  P/z'  =  coi?    y  — 


['-£] 


Total  weight  of  grain  on  bin  walls  =  PfxfU. 

4.  Discussion  of  Solutions. — Airy's  solution,  by  reason  of  its 
unwieldy  form  and  due  to  its  assumptions  is  not  generally  accepted 
as  a  practical  working  formula. 
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Fig.  3 


It  will  be  noted  by  comparison  of  Fig.  2  with  Fig.  3  that  Airy's 
pressures  are  somewhat  higher  than  Janssen's.  Mr.  Airy,  in  his 
paper,  overlooked  one  important  point  which  greatly  detracts 
from  its  value,  according  to  a  criticism  by  J.  A.  Jamieson.  By 
his  calculations  Mr.  Airy  finds  that  the  maximum  load  on  the  bin 
bottom  will  be  reached  when  the  depth  of  the  grain  in  the  bin 
reaches  3.5  times  the  horizontal  dimensions  of  the  bin. 

As  the  depth  of  the  bin  increases  above  this  point,  his  table 
and  formula  give  a  decreasing  load  in  the  bin  bottom  till  the 
grain  ultimately  reaches  a  depth  when  the  only  remaining  weight 
on  the  bin  bottom  is  represented  by  the  weight  of  the  pyramid  or 
cone  of  grain  whose  sides  are  at  the  greatest  angle  of  repose  of  the 
grain  and  whose  base  equals  the  horizontal  area  of  the  bin,  all  the 
remiander  of  the  grain  in  the  bin  being  carried  by  the  bin  walls. 
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He  thus  overlooks  the  important  fact  that  the  weight  carried  by 
the  bottom,  having  once  obtained  a  maximum  during  the  process 
of  filling  the  bin,  cannot  be  decreased  by  any  increase  of  lateral 
pressure. 

It  is  quite  true  that  when  the  bin  gate  is  opened  and  the  grain 
is  being  drawn  off,  a  greater  amount  of  pressure-friction  comes 
into  play  and  causes  the  walls  to  carry  a  greater  proportion  of 
the  weight  and  the  bottom  correspondingly  less,  but  immediately 
the  gate  is  closed  the  pressure  again  assumes  the  normal. 

Janssen's  solution  is  more  readily  followed  and  to-day  we  find 
the  leading  designers  using  his  formula  as  their  basis. 

The  engineer,  upon  seeing  Janssen's  formula,  is  immediately 
struck  by  its  similarity  to  the  'formula  for  the  pressure  on  tunnel 
linings,  where 


r-5-[-4-<]  ■(*-*"%>) 


The  foregoing  result  was  evolved  from  first  principles,  quite 
independent  of  Janssen's  work,  by  exactly  the  same  processes, 
making  use  of  similar  assumtions  and  calculus  methods.  This 
very  fact  alone  is  sufficient  corroboration  of  the  excellence  of  Mr. 
Janssen's  results.  Indeed,  if  in  the  above  formula  we  let  c  =  0, 
where  c  =  the  coefficient  of  cohesion,  and  let  m  =  m'>  we  get  exactly 
the  same  thing. 

J.  A.  Jamieson,  using  his  own  method  of  calculating  grain 
pressures  as  developed  by  actual  tests,  plotted  curves  which 
agreed  remarkably  well  with  curves  based  upon  Janssen's  formula, 
and  derived  a  formula  from  his  results  which  upon  examination 
is  the  same  formula. 

The  fundamental  assumption  that  for  a  given  kind  of  grain 
there  exists  a  constant  ratio  between  the  lateral  and  vertical  unit 
pressure  at  all  points  in  the  mass,  was  also  verified  by  Mr.  Jamieson. 

Let  us  examine  Janssen's  formula  more  closely  with  a  view 
to  making  it  more  adaptable  for  speed  in  calculations. 

v-  X 


r  1  pU        -  ~  W 


6For  a  rectangular  bin,  since  all  four  sides  offer  support 

A_  bf 

U  ~    2(b+f) 
which  reduces  to  b  4  for  a  square  bin. 

For  a  circular  bin  of  diameter   I),  A  =  — : — U=irD, 

4 

.1  I) 

U    '  4  • 

The  stresses   V  and  L  are  thus  the  same  for  a  square  bin  and  a 
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circular  one  when  b  =  D  or  when  the  diameters  are  the  same. 
Also,  for  values  of  h,  we  have  practically 

so  that  L  is  independent  of  k,  an  important  fact  since  k  has  been 
found  to  vary  a  great  deal  by  different  experimenters. 

In  the  formula  there  are  certain  constants,  viz.,  k,  /i,  \±  and  <j> 
which  can  only  be  determined  by  experiment.  Experiments  to 
determine  the  values  of  these  symbols  and  to  ascertain  the  laws 
of  grain  pressures  were  first  commenced  in  1882  and  controversy 
on  the  subject  has  raged  ever  since. 

5.  Experiments  on  Grain  Pressures. — ''Isaac  Roberts  in  1882  did 
the  pioneer  work  on  grain  bin  pressures,  and  read  a  paper  before 
"The  British  Association  for  the  Advancement  of  Science."  He 
demonstrated  that  the  grain  weight  on  the  bin  bottom  and  the 
lateral  pressure  was  very  small.     2(Jamieson). 

He  observed  "that  all  increase  on  the  bottom  ceases  before  the 
cells  are  filled  two  diameters."     4(Ketchum). 

His  experiments  were  conducted  for  bottom  pressures  only. 
8(Airy). 

9H.  A.  Janssen  of  Bremen  in  1895  made  experiments  to  deter- 
mine the  pressure  of  grain  on  bin  walls,  using  a  square  model 
wooden  bin.     2(Jamieson). 

His  experiments  were  more  continuous  than  Roberts'  and  more 
delicate.  He  showed  that  pressure  went  on  increasing  con- 
tinuously with  the  depth  of  grain,  although  the  rate  of  increase 
continually  diminished.  After  a  certain  height  of  wheat  in  the 
bin  is  attained,  the  pressure  per  square  unit  on  the  bottom  is 
constant,  and  therefore  that  the  weight  of  any  additional  layer 
of  wheat  is  entirely  supported  by  the  friction  on  the  sides  of  the 
bin.  He  dealt  with  grain  in  repose,  not  with  grain  in  motion 
which  alters  conditions.     8(Airy). 

Prante,  another  German,  in  1897  conducted  tests  but  with  poor 
apparatus  and  inaccurate  results.  He  discovered  greatly  increased 
pressure  with  grain  in  motion.     2(Jamieson). 

His  results  are  not  reliable  due  to  his  apparatus  and  the  fact 
that  the  discharge  gate  was  not  in  the  centre  of  the  bin. 
4(Ketchum).  They  were  unreliable  since  none  of  the  bins  built  of 
planks  in  the  hundreds  of  wooden  elevators  in  the  country  would 
stand  the  pressure  which  he  gave  for  moving  grain,  yet  no  record 
could  be  found  of  wooden  elevator  bins  bursting  or  becoming 
unduly    strained.     10(Toltz). 

10Max  Toltz  in  1897  was  called  upon  to  design  the  Great  Northern 
Elevator  at  Buffalo,  with  bins  of  steel.  Since  there  was  no  prece- 
dent for  steel  bins  he  was  obliged  to  experiment.  He  ascertained 
that  the  greatest  vertical  pressure  combined  with  the  greatest 
horizontal  area  of  the  moving  grain  column  occurred  at  or  near  a 
point  about  one-third  of  the  distance  from  the  bottom. 
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It  is  interesting  to  note  what  Mr.  Toltz  himself  says  of  Prante's 
work,  and  then  to  read  in  Ketchum's4  book  on  grain  elevators 
''Max  Toltz  based  the  design  on  Prante's  experiments,  and  de- 
signed the  bins  for  fluid  pressure."  Some  mistake  would  appear 
to  be  the  source  of  this  discrepancy. 

8.  n  Wilfred  Airy  upon  making  tests,  gave  the  following  explana- 
tion of  the  phenomenon, — "A  pyramidal  mass  of  grain  at  the 
bottom  of  the  bin  receives  heavy  pressures  on  its  sides  from  the 
surrounding  mass  of  wheat.  These  pressures  compress  the  grain 
of  the  pyramid  and  cause  it  to  hold  together  by  reason  of  the 
internal  friction  set  up  amongst  the  grains  of  the  mass.  And 
when  the  pressure  on  the  bottom  is  relieved  by  drawing  off  grain, 
frictional  forces  will  be  set  up  between  the  sides  of  the  pyramid 
and  the  surrounding  mass  of  grain,  which  will  tend  to  support 
the  pyramidal  mass;  and  as  the  depth  of  the  grain  in  the  bin  in- 
creases, the  vertical  angle  of  the  pyramid  will  diminish  and  the 
pressures  on  the  sides  of  the  pyramid  will  increase,  and  the  frictional 
forces  will  support  more  and  more  of  the  grain  of  the  pyramid, 
and  thus  the  pressure  on  the  bottom  will  continually  decrease." 

On  this  basis  then,  Airy  evolved  his  formula,  also  based  on  the 
principle  adopted  by  Weisbach  in  dealing  with  the  pressure  of 
loose  earth,  viz.,  that  the  lateral  pressure  is  the  maximum  pressure 
due  to  a  wedge-shaped  mass  of  the  grain  which  may  be  supposed 
to  separate  from  the  general  mass;  and  the  angle  of  slope  of  the 
particular  wedge-shaped  mass  which  exerts  the  maximum  pressure 
has  to  be  determined.  With  this  consideration,  a  formula  is 
obtained  for  the  pressure  on  the  sides  of  the  bin. 

His  tests  were  valuable  but  theoretical  only.  He  obtained 
the  coefficient  and  angle  of  repose  for  grain  for  different  materials 
of  construction. 

Jamieson's  criticism  of  these  tests  and  theory  has  been  cited 
before. 

2,  10,  l2J.  A.  Jamieson  made  very  exhaustive  tests  on  the  bins  of 
the  C.P.R.  elevator  at  St.  John,  N.B.,  the  value  of  these  tests 
having  been  already  discussed  in  Chapter  II.  He  says  "It  has 
been  well  understood  by  experienced  grain  elevator  engineers  that 
grain  produced  comparatively  small  vertical  and  lateral  pressures 
and  that  much  of  the  greater  part  of  the  grain  load  in  the  bin 
is  carried  by  the  walls,  and  only  a  small  part  on  the  bin  bottom, 
and  this  is  due  to  the  friction  between  the  grain  and  the  bin  walls. 
Very  few,  if  any,  have,  however,  realized  to  what  extent  this  was 
governed  by  the  ratio  of  breadth  to  the  depth  of  the  bin,  and  the 
ratio  of  the  horizontal  area  of  the  grain  column  to  the  area  of  the 
bin  walls,  and  therefore  to  what  extent  the  vertical  and  lateral 
pressures  are  increased  due  to  the  increase  of  the  horizontal  dimen- 
sions of  the  bin."  It  was  with  a  view  to  solving  this  problem 
that  he  set   to  work. 

For  a  sketch  of  the  apparatus  and  method  of  operation  which 
lie  used  to  obtain  the  angle  ol  repose  of  the  grain  and  the  coefficient 
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DESCRIPTION  OF  JAMIESON'S  APPARATUS 
To  obtain  the  angle  of  repose  of  grain,  the  tray  which  is  attached  to  the 
pivoted  frame  is  filled  and  carefully  leveled  off  and  the  frame  balanced.  The 
end  holding  the  tray  is  then  carefully  raised  until  the  first  movement  of  the  grain 
takes  place.  The  angle  is  noted  and  taken  as  the  angle  of  repose.  By  attaching 
to  the  pivoted  frame  a  piece  of  the  material  of  which  the  bin  walls  are  constructed 
and  again  filling  a  special  tray  with  grain  and  tilting  the  frame  as  before,  with 
the  tray  inverted  and  the  grain  against  the  face  of  the  bin  material,  we  find  that 
if  the  material  is  rough,  that  we  can  tilt  the  platform  to  a  considerably  higher 
angle  than  if  the  material  is  smooth.  By  carefully  noting  the  angle  of  the  first 
movement  of  the  tray  and  the  grain,  and  finding  the  tangent  of  the  angle,  we 
obtain  the  coefficient  of  friction  between  the  grain  and  the  bin  wall  material. 
By  placing  weights  on  the  top  of  the  tray,  it  is  ascertained  that  the  coefficient  of 
friction  remains  approximately  constant  for  pressures  up  to  5  lb./sq.  in. 
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of  friction  of  grain  on  bin  walls,  see  Fig.  4  and  footnote  thereto. 

Jamieson  found  that  the  pressures  for  corn  was  about  the  same 
as  for  wheat,  20%  greater  for  peas,  and  from  10  to  12%  greater 
for  flaxseed. 

Jamieson  dealt  only  with  immovable  grain.  His  wheat  on 
wheat  coefficient  is  reliable.     8(Airy). 

l3II.  T.  Bovey  made  his  experiments  in  1901  to  check  Jamieson. 
His  tests  were  conducted  on  the  wooden  bins  of  the  C.P.R.  elevator 
at  Montreal  and  the  Great  Northern  elevator  in  Quebec.  He 
found  that  the  size  of  the  diaphragm  and  the  opening  and  closing 
of  the  gates  produced  no  appreciable  effect  on  the  pressure, 
and  corroborated  the  theory  that  the  grain  in  the  bin  consists 
of  a  series  of  superimposed  loads. 

Bovey  expresses  himself  as  being  in  accordance  with  Jamieson 
and  Janssen  and  having  no  faith  in  Prante's  results. 

It  must  also  be  noted  that  Dr.  Bovey  made  tests  with  his 
discharge  gates  in  various  positions  relative  to  the  centre  of  the 
bin  and  found  that  the  intensity  of  the  pressure  diminishes  from 
the  centre  to  the  sides. 

AM.  S.  Ketchum  conducted  experiments  in  1902  and  1903  at 
the  University  of  Illinois,  on  square  wooden  bins.  He  was  not 
able  to  detect  any  difference  in  pressure  for  the  grain  at  rest  or 
in  motion.  In  conjunction  with  Willis  Whited  he  found  that 
the  wheat  grains  in  the  bin  tend  to  form  a  dome  which  supports 
the  weight  above.  The  surface  of  this  dome  is  actually  the  surface 
of  rupture.  When  the  orifice  is  opened  the  grain  flows  out  of 
the  space  below  the  dome  and  the  space  is  filled  up  by  grains 
dropping  from  the  top  of  the  dome.  As  these  grains  drop  others 
take  their  place  in  the  dome.  Tests  with  glass  bins  showed  that 
the  grain  from  the  centre  of  the  bin  was  discharged  first,  dropping 
through  the  top  of  the  dome,  while  grain  in  the  lower  part  of  the 
dome  discharged  last. 

uEckhardt  Lufft  made  a  series  of  tests  on  deep  circular  rein- 
forced concrete  bins  at  Buenos  Aires.  The  reinforcing  was  round 
iron  rods  and  the  inside  face  of  the  bin  walls  was  coated  with  a 
rich  cement  mortar.  Much  attention  was  paid  to  the  results  when 
the  bins  were  emptying  and  it  was  found  that  moving  grain  made 
no  appreciable  increase  in  the  pressure.  These  bins  were  con- 
structed without   hopper  bottoms. 

V.  Pleissner  conducted  an  extensive  series  of  tests  in  Germany 
in  1902  and  L905.  I  lis  tests  were  made  upon  grain  at  rest  and  in 
motion,  and  upon  reinforced  concrete  bins.  I  lis  results  when 
plotted  agreed  very  closely  with  those  of  Janssen.  Unfortunately 
his  discharge  gates  were  not  in  the  centre  of  the  bin,  and  his  results 
throw  no  light  upon  the  question  as  to  whether  motion  increased 
pressures. 

T.  C.  Williams  in  1909,  under  Ketchum's  direction  made  tests 
on  square  wooden  model  bins,  at  the  University  of  Colorado. 
Tests  were  made  with    the  grain  at    rest,  grain   filling   the  bin  and 
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grain  running  out.  With  the  grain  .at  rest,  results  were  obtained 
which  agreed  with  those  of  other  experimenters,  and  k  was  found 
to  increase  with  the  depth  of  the  grain.  With  the  grain  in  motion 
no  appreciable  increase  in  pressure  was  noted. 

Before  we  can  design  a  bin  or  series  of  bins  it  is  apparently 
necessary  to  separate  out  of  the  above  information  the  chaff 
from  the  wheat  and  obtain  some  reliable  data  upon  which  to 
base  a  design. 

6.  The  Laws  of  Grain  Pressures. — The  pressure  of  grain  on 
bin  walls  and  bottoms  follows  a  law  which  is  entirely  different 
from  the  laws  of  fluid  pressure.  The  action  of  grain  in  bins  is  so 
peculiar  that  it  has  been  found  necessary  to  invent  the  term 
"law  of  granular  substances"  to  describe  it. 

2.  The  lateral  pressure  is  equal  to  k  times  the  vertical  pressure. 

3.  Writh  discharge  gates  in  the  centre  of  the  bottom  and  a 
discharge  area  not  greater  than  1/150  the  area  of  the  bin,  the  in- 
crease in  pressure  due  to  moving  grain  will  not  exceed  the  static 
pressure  by  more  than  10%.     4(Ketchum). 

Prante,  Pleissner,  Jamieson  and  Bovey  were  the  only  experi- 
menters to  obtain  an  increase  in  pressure  with  the  grain  in  motion. 
Of  these  Prante  and  Pleissner  made  their  tests  with  the  gates  not 
in  the  centre  of  the  bin. 

4.  15The  intensity  of  the  pressures  and  the  depth  below  the 
surface  of  the  grain  at  which  they  reach  the  maximum  depends 
upon  the  coefficient  of  friction  of  grain  on  walls.  For  wheat  on 
concrete  then  the  diameter  of  the  bin  X 4 X  (1  — m0  =  the  depth  from 
the  surface  at  which  h-\-V  reaches  the  maximum  and  below  which 
there  is  no  appreciable  vertical  shortening  of  the  wall  by  the  grain 
load.     (Jamieson). 

5.  15When  the  grain  is  being  drawn  out  of  a  bin  through  a  gate 
located  directly  in  the  centre  of  the  bottom,  an  arching  action  is 
developed  within  the  grain  mass  with  resulting  increase  of  L.  A 
greater  percentage  of  the  grain  weight  is  then  carried  by  the 
columner  wall.  V  is  thus  decreased  and  the  value  of  k  increased. 
The  amount  of  increase  in  L  depends  upon  the  ratio  of  opening  or 
rate  of  outflow  to  the  horizontal  area  of  the  bin;  the  lower  the 
ratio  the  greater  the  percentage  of  increase.  For  the  wall  carrying 
90%  of  the  grain  weight  in  it  then  L=  V  and  k  =  l  (Jamieson). 

6.  Discharge  gates  should  be  located  at  the  centre  of  the  bin. 

7.  4The  maximum  lateral  pressures  occur  immediately  after 
filling  and  are  slightly  greater  in  a  bin  filled  rapidly  than  a  bin 
filled  slowly.  Maximum  lateral  pressure  occurs  in  deep  bins 
during  filling.      (Ketchum). 

8.  13The  size  of  the  diaphragm  used  in  making  pressure  tests 
does  not  matter.      (Bovey). 

9.  Pressures  calculated  by  Janssen's  formula  agree  with  those 
actually  measured. 

10.  Janssen's  formula 
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L  = 


R 


(»-«¥) 


11.  10The  pressure  for  corn  is  the  same  as  for  wheat,  20%  greater 
for  peas  and  10  to  12%  greater  for  flax-seed. 

The  following  table  has  been  made  to  gather  together,  for 
purpose  of  comparison,  the  various  values  found  by  the  experi- 
ments of  Section  5  for  the  constants  n,  //,  k  and  0. 


Experimenter 


Janssen.  . 

Airy 

Jamieson. 
Ketchum 
Pleissner. 


0.3 
0.444 
0.4  to  0.425 

0.71 


0.67 

0.60 
0.40 
0.3  to  0.35 


28c 


0.466 
0.532 


It  can  be  seen  that  the  results  are  vastly  different  in  most 
cases.  Jamieson  seems  to  be  the  only  experimenter  to  record  all 
four  values.  The  inexperienced  designer  is  at  a  loss  to  select  his 
constants. 

Jamieson's  values  for  </>  and  fi  are  the  most  acceptable.  As 
has  been  pointed  out  before,  the  value  of  k  will  prove  of  little 
consequence  for  large  values  of  h. 

Trof.  M.  S.  Ketchum  says  of  k  ''that  for  reinforced  concrete 
0.4  is  a  fair  value." 

17C.  D.  Howe  &  Co.,  of  Port  Arthur,  consulting  engineers  for 
the  Board  of  Grain  Commissioners  for  Canada,  Saskatchewan 
Co-operative  Elevator  Co.,  Ltd.,  United  Grain  Grower's,  Ltd. 
Canadian  National  Railways,  Stewart  Terminals,  Ltd.,  and  the 
Bawlf  Terminal  Elevator  Co.,  Ltd.,  use  the  following  values: 
/  =  0.4167  and  it  =  0.6. 

18The  John  S.  Metcalf  Co.,  Ltd.,  of  Chicago  and  Montreal  agree 
closely  with  these  figures.  This  company  use  as  a  basis  for  their 
design  a  slight  modification  of  Janssen's  formula  which  is  more 
conservative. 

We  may  safely  say,  therefore,  that  a  value  for  /x'  around  0.4 
will  do. 

15As  for  the  value  of  k,  to  quote  J.  A.  Jamieson,  "There  is  no 
good  reason  for  a  difference  of  opinion  as  to  the  value  of  k  for  use 
in  the  designing  of  bin  structures,  and  when  it  does  exist  it  is 
obviously  either  due  to  lack  of  accurate  information  or  appreciation 
of  the  factor  on  which  its  value  depends.  It  is  true  that  different 
experimenters  have,  or  believed  that  they  have,  found  different 
values  from  that  of  the  writer,  but  I  feel  that  this  was  primarily 
due  to  the  employment  of  measuring  apparatus  which  did  not 
give  correct  results,  or  to  the  outlet  gate  not  being  located  in  the 
centre  of  the  bin  bol torn. 

The  ratio  of  L  V  is  based  on  the  angle  of  repose  or  internal 
friction    and    for    No.    1    hard   wheat,   weighing   50   lb.    per  CU.   ft., 


TRANSACTIONS   AND   YEAR   BOOK   1926  47 

angle  of  repose  28°,  which  was  taken  as  the  standard  in  all  my 
experiments,  and  =£  =  0.6.  It  reaches  this  value  at  a  depth 
diameter  of  binX4X(l— //)  and  this  value  is  maintained  at  all 
greater  depths.  This  value  was  obtained  by  computation,  i.e.,  the 
value  of  k  for  the  wedge  of  grain  wThich  produces  is  always  0.6 
(for  wheat  wmose  </>  =  28")  except  in  the  upper  part  of  the  bin 
where  k  does  not  reach  this  value  until  a  depth  is  reached  at  which 
both  V  and  L  reach  the  maximum." 

For  a  sketch  of  Jamieson's  apparatus  for  determining  <f>  and  p! 
see  Fig.  4. 

7.  The  Design  of  Horizontal  and  Vertical  Reinforcement. — The 
stresses  due  to  4wind  moment  in  grain  bins  and  the  concrete  and 
steel  may  both  be  assumed  to  take  tension  and  compression. 
The  wind  pressure  will  act  at  one-half  the  height  and  will  produce 
a  moment  about  the  centre  of  any  horizontal  section.  Then  the 
extreme  fiber  stress  in  the  concrete  will  be  given  by  the  formula 

M.d 
fc=±  2{Ic+nIs) 

Where  d  is  the  diameter  of  the  bin. 

The  stresses  in  the  steel  will  be  given  by  the  formula 

n.M.d' 

fs==±  2{Ic  +  nIs) 

Where  d'  is  the  diameter  of  the  reinforcement. 

5It  is  a  common  practice  to  permit  the  concrete  to  take  tension 
on  the  windward  side  up  to  about  200  lbs./sq.  in. 

Assuming  a  wind  pressure  of  30  lbs./sq,  ft.  of  vertical  projected 

area  on  a  height  h  of  the  bin,  /   =  . 

c         Ic  +  nls 

^Horizontal  Reinforcement.  The  horizontal  reinforcement  is 
usually  designed  to  take  all  the  tensile  stresses  due  to  the  pressure 
of  the  grain.  Now  let  s  =  vertical  spacing  of  the  bars  in  inches, 
p  =  grain  pressure  per  square  inch  on  a  point  midway  between  the 
bars,  d  =  the  diameter  of  the  bin  in  inches,  A=  net  area  of  steel 
rods  in  a  height  h,  and  /  =  allowable  unit  stress  in  the  rods. 

Then  the  net  area  of  the  steel  for  spacing  will  be  given  by  the 
formula 

and  the  spacing  for  rods  with  an  area  A  will  be 

v=2A.f5 
p.d 

^Vertical  Reinforcement.     The  vertical  reinforcement  carries  the 
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load  between  the  horizontal  reinforcement  and  takes  its  proportion 
of  the  vertical  load.  The  walls  will  have  negative  bending  moments 
at  the  horizontal  reinforcement  and  positive  bending  moments 
midway    between    the    horizontal    reinforcement.     The    bending 

ps2 
moments  on  a  unit  width  are  approximately  M=  =b  — pr-  . 

1  — 

The  area  of  the  steel  can  be  calculated  by  the  formula 

Ms.js.p.j.b.d\ 

The  pressure  on  any  horizontal  section  is  equal  to  the  weight 
of  the  wall  plus  the  weight  of  the  grain  carried  by  the  walls.  This 
pressure  is  carried  by  the  concrete  and  the  steel,  the  stress  in  the 
steel  being  n  times  the  stress  in  the  concrete,  where  n  =  Es/Ec. 

Thickness  of  Walls.  The  stresses  obtained  from  vertical  and 
wind  loads  are  combined  to  obtain  the  maximum  unit  stress  in  the 
concrete.  Common  practice  uses  the  same  working  stress  in  this 
structure  as  in  buildings.  The  thickness  of  wall  is  then  propor- 
tioned to  provide  for  these  unit  stresses.  The  same  thickness  of 
wall,  while  not  necessary,  is  usually  maintained  for  the  full  height 
to  permit  the  use  of  moving  forms. 

8.  General  Layout  of  Bins. — In  designing  a  reinforced  concrete 
working  house  grain  elevator,  square  or  rectangular  bins  make  a 
more  convenient  arrangement  than  circular  bins.  Square  bins 
require  practically  the  same  amount  of  concrete  as  circular  bins 
but  require  approximately  twice  as  much  steel.  Therefore  for 
economical  reasons  they  have  come  into  disfavour. 

For  circular  concrete  bins  there  are  four  well-known  layouts, 
as  indicated  in  Fig.  5. 

Type  (a)  is  that  used  to  the  greatest  extent  to-day,  for  it  facili- 
tates the  addition  of  more  cells  in  the  future  and  makes  for  ease 
in  working  house  construction.  The  types  (r)  and  (d)  are  more 
substantial  but  require  a  great  quantity  of  useless  concrete.  Type 
(b),  which  we  are  about  to  investigate,  is  more  economical  in  con- 
struction, if  somewhat  more  inconvenient  for  grain  handling. 

The  Midland  elevator,  owned  by  the  Great  Lakes  Transporta- 
tion Co.,  originally  consisted  of  a  million  and  one  quarter  bushel 
house  of  square  wooden  bin  construction,  plus  a  working  house 
and  marine  leg.  The  first  concrete  addition  was  constructed 
to  store  one  and  one  half  million  bushels  of  grain  and  was  laid  out 
as  in  type  (b)  with  23  large  bins  and  22  interspace  bins.  It  was 
designed  by  the  late  R.  E.  W.  Hagarty. 

Therefore  when  it  was  found  necessary  to  build  another  further 
addition  to  house  one  and  one  quarter  million  bushels,  and  since 
it  was  required  to  dovetail  the  new  and  existing  concrete  structures 
for  ease  in  handling  the  grain,  the  original  layout,  as  in  type  {b) 
was  adhered   to. 

This,  of  course,  made  construction  more  difficult  than  if  a  new 
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unit  had  been  built,  since  the  fact  that  the  old  structure  was 
2\"  out  of  plumb  necessitated  much  care  in  jacking  the  forms 
when  pouring  the  new  walls.  The  bins  were  laid  out  as  shown  in 
Fig.  5  (b),  which  produced  a  peculiar  difficulty  at  the  outside 
corners  where  the  two  edifices  joined,  of  which  more  will  be  said 
later. 

Another  example  of  this  type  (b)  is  the  Tiffin  Elevator  at 
Tiffin,  Ont.,  owned  by  the  Canadian  National  Railways. 

Well-known  elevators  of  circular  bin  construction  are:  Sante 
Fe  System,  Elevator,  Chicago;  C.P.R.  Elevators  at  Port  Arthur 
and  Port  McNicoll;  West  Superior  Elevator,  Wisconsin;  19Port 
of  Montreal  Elevators;  Reliance  Elevator,  Fort  William;  Canadian 
Government  Elevator,   Edmonton. 


(a) 


(b) 


Fig.  5.     Layout  Types. 


Before  the  walls  of  the  Midland  elevator  were  erected  it  was 
first  necessary  to  prepare  the  foundations.  The  piles,  78,450 
lineal  feet,  were  first  driven  in  a  soft,  clayey  soil.  Into  the  footings 
2,100  cubic  yards  of  concrete  were  poured.  The  piers  took  1,222 
cubic  yards  and  the  bin  slab  760  cubic  yards. 

9.   The  Design  of  the  Bin  Walls. — Data 


•%("=¥*)*■ 


/sq. 


in. 


....(i) 


L  =  kV 
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L=  —r[  1  —  e  — 75 —  )  lb./sq.  in. 
M  V  R     ) 

L  r 
As  =  — — ,  where  r  is  the  radius  of  bin  in  feet  and  L  is  the  lateral 

pressure  at  the  given  point  in  lb./sq.  ft. 

a)  =50  lb. 

H  =0.532 

M'  =  0.44 

k  =0.60 

h  =78  ft. 
Inside  diameter  of  tin  =  33  ft.  0  in. 
Diameter  of  reinforcing  steel  =  33  ft.  9J  in.,  or  33.8  ft. 

R=d/ 4  =  8.25. 

Hopper  Bottoms. 

The  formula  Puf  =  uR  I  y  —  -j— .  +  7—7  . e  — =r-^  ]lb.  gives  the  load 

\  kfi  kfX  R       ) 

on  the  bin  walls  from  the  grain  per  lineal  foot  of  circumference. 
To   get   the   total   load   multiply   by   the  circumference  in  feet. 

The  total  load  on  the  bin  floor  =  VX the  area  of  the  floor  or 
=  total  actual  weight  of  grain-total  load  on  the  bin  walls.  See 
Fig.  6. 

Having  found  the  total  load  on  the  bin  floor,  the  steel  hopper 
bottoms  were  designed  to  withstand  the  resulting  stresses. 

Thickness  of  Walls.  Assuming  the  average  depth  to  be  78  feet 
below  the  top  of  the  bin  walls,  by  formula  (1) 

L  =  865  lb./sq.  ft. 

V=L/k  =  865/  .6=1440  lb./sq.  ft. 

Area  of  bin  =  855.3  sq.  ft. 

Therefore,  total  load   on   hopper  bottom  =  855.3X1440=  1,230,000 

lb. 

Total  bearing  surface  required  =  1,230,000  450  =  2740  sq.  in. 

Since  12  pilasters  were  used,  bearing  surface  on  one  pilaster 

=  2740/12  =  228  sq.  in. 

Assume  average  thickness  of  wall  at  8  in. 

Then  length  required  to  bear  =  228/8  =  28.5  in. 

This  checked  the  actual  bearing  length  on  pilasters. 

It  was  of  course  necessary  to  use  8-inch  walls  on  this  structure 
because  the  former  building  had  walls  of  that  dimension.  Common 
practice  uses  6-inch  walls  for  bins  up  to  25  foot  diameter,  8-inch 
walls  up  to  32  feet,  and  9-inch  walls  for  greater  diameters.  A 
diameter  of  about  36  feet  is  the  largest  ever  used. 

Horizontal  Reinforcing.  Reinforcing  usually  takes  the  form 
of  a  Spiral.  Some  designers  favour  the  use  of  flat  steel  or  rounds, 
Spaced   equidistant    from   top   to  bottom.      This  is  not   economical 
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since  at  the  top  the  spacing  may  afford  to  be  greater  due  to  the 
lesser  loading  than  at  the  bottom.  In  the  Midland  addition,  f  in. 
round  mild  steel  reinforcing  was  used,  spaced  close  at  the  bottom 
and  gradually  spaced  further  apart  as  the  height  increased. 


0/n      Bottoms. 
3*7-   33-0~ 0/O/T7.  Te'-O'  rt/fh 

Jk  a  OS  cu  ~  &Ox 


/j  -  0.4-4- 


Fig.  6 


The  steel  for  the  large  bins  was  in  36  ft.  6  in.  lengths,  and  these 
lengths  were  securely  wired  during  laying  with  a  38-in.  lap,  to 
ensure  regularity  of  stress.  In  the  outside  walls  of  the  inter- 
space bins,  it  was  only  necessary  to  connect  the  two  opposite 
spirals  on  the  adjoining  big  bins,  by  a  32  ft.  rod.  These  rods  were 
all  bent  on  the  ground,  before  laying,  to  the  curve  of  the  bins. 
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At  the  outside  corners,  28  ft.  6  in.  rods  were  tied  to  the  main 
spirals  and  joined  together  at  the  corner  by  special  bent  rods. 
The  details  of  the  outside  corners  are  shown  in  Fig.  7. 

These  spirals  were  lashed  at  the  twelfth  points  on  the  circum- 
ference of  a  bin  to  1  in.  diam.  round  steel  jack-rods.  For  pur- 
poses of  strength  f  in.  rods  would  have  sufficed,  but  the  type  of 
jack  used  made  1  in.  rods  a  necessity.  The  placing  of  these 
jack-rods  is  shown  in  Fig.  7.  The  lengths  were  12,  14  and  16  ft., 
so  as  to  stagger  the  ends,  minimizing  shear.  Each  length  was 
fastened  to  the  one  below  by  a  cast-iron  nipple.  After  the  bottom 
set  of  rods,  the  next  five  sets  were  all  12-ft.  rods,  still  maintaining 
the  stagger.     The  final  and  top  set  were  of  lengths  such  as  to 


x  £8-  G     #7   otrfs/de 
tvo//  ar    corner. 


Fig.  7 


make  the  total  length  84  feet,  i.e.,  if  a  section  started  with  a  10-ft. 
rod,  it  would  finish  with  a  14-ft.  one  and  vice-versa.  During 
removal  of  forms,  the  rods  were  sawn  off  even  with  the  tops  of 
i he  walls,  \ ■']/..,  at  a  height  of  78  feet. 

These  jack-rods  did  away  with  vertical  reinforcing. 

The  method  of  calculating  the  spacing  required  for  the  spiralled 
rods  was  as  follows: 
At  bin  floor  level 


,=:?(-^") 
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50X8.25 


[i-.(: 


A 


0.44 
=  940  (1-e-2-5) 
=  865  lb./sq.  ft. 
_  It  _  865X33.8 
=    fs 


0.6X.44X78\-| 
8.25  J 


16000  X  2 
No.  of  rods  required  per  foot  of  height 
Therefore  spacing  =  5.8  in.     Use  5.  in. 


0.914  sq.  in.  per  ft. 
0.914 


.4418 


=  2.06. 


In  this  manner  the  spacing  was  calculated  for  every  five  feet 
of  vertical  height,  and  the  rods  were  spaced  accordingly.  In  the 
construction  322,500  lin.  feet  of  spiral  reinforcing  steel  were  used 
and  21,420  feet  of  jack-rods. 


As  pointed  out  before  these 
It  was  necessary  to  design 


Fig.  8 

The  Outer  Corner  Interspace  Bin. 
bins  presented  peculiar  difficulties, 
the  corner  wall  as  a  two-hinged  arch. 

An  arch  with  a  clear  span  of  15  ft.  8  in.  was  assumed.  The 
arch  ring  was  divided  into  10  equal  parts  and  the  usual  arch  formula 
applied. 

The  load  was  found,  by  obtaining  the  lateral  pressure  at  the 
bin  bottom  for  a  bin  of  area  226  sq.  ft.  and  a  circumference  of 
73.5  ft.,  to  be  350  lb.  sq.  ft.  at  bin  floor  level. 

To  give  the  arch  its  second  abutment  it  was  necessary  to  very 
strongly  tie  it  back  to  the  wall  A,  Fig.  8. 

The  concrete  alone  was  found  to  be  sufficient  to  carry  the  load 
but  the  steel  was  used  partly  for  purposes  of  similarity  and  mainly 
to  afford  a  method  of  tying  in  the  unsupported  abutment.  This 
was  done  by  means  of  the  small  bent  rods  shown  in  Fig.  7.  The 
thrust  on  the  abutment  of  6500  lb.  was  then  carried  by  these  rods 
in  straight  tension. 
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10.  Construction  Notes. — The  walls  requiring  a  volume  of 
4,147  cu.  yd.  of  concrete  were  poured  with  a  1:2:4  mix,  at  the 
rate  of  four  feet  per  day,  the  day  shift  accomplishing  two  and 
one  half  feet  and  the  night  shift  the  remainder.  The  steel  was 
laid  continuously  as  the  forms  were  jacked  up,  this  being  done 
at  the  rate  of  about  2  in.  per  hour.  When  the  walls  were  14  feet 
high,  the  construction  was  arrested  while  the  hopper  fill  and  finish 
was  poured.  Each  large  bin  took  115  cubic  yards  of  1:9:18  con- 
crete and  each  small  bin  45  cu.  yd.,  a  total  hopper  fill  of  2,880  cu.  yd. 


/2 

3 

^■>l 

~\e  r--.:  •>/■'  ? 

./J>,'l;'  <i.''--'~l     V.''""'   ° '  '■  ^  '■■*>■■ :~°  '•<"  <2~'/ 

S1?-  'i>-~^' V-V. -i*^. D  v; :o':'' "' !«o. o< .^'<' 

^L_± -~-    -v-y -     .--■---- 

\ 

/Veto/  rw/7t 


rc-A-//^ .  Oc/f  senses  /d  /*>/*7   5/0^   -foye+frer. 


4"7bp  =    /:/)£-3 


/Op  =    /  -//z-3 
f///    =   /  ■  9  ■  /3    (rery  dry) 


~—H4i         >5rC77Q/V     THROUGH     /-/o/^>tt     /BoTTQ/V 

Fig.  9 


The  expanded  No.  26-gauge  metal  lath  was  placed  in  the  bins, 
2  inches  above  the  fill.  The  4-inch  top  of  1: 1J:3  concrete  was 
then  poured  and  carefully  floated  to  give  a  smooth  pouring  surface. 
For  details  of  the  hopper  fill  and  reinforcing  see  Fig.  9. 

Finally,  the  walls  were  finished,  the  forms  stripped  off,  the 
jack-rods  cut,  and  the  superstructure  construction  proceeded  with. 
The  walls  were  washed  with  a  waterproofing  and  whitening  mixture. 

When  finished,  there  were  18  large  bins  with  a  capacity  of 
55,000  bushels  each  and  18  interspace  bins  with  a  capacity  of 
17,000  bushels  each,  giving  the  new  storage  addition  a  total  capacity 
of  1,125,000  bushels. 

Plant.  Cement  was  stored  at  the  rail  side  in  a  shed  from  where 
it  was  loaded  on  a  small  ear,  pulled  by  cable  up  an  inclined  track 
and  placed  by  the  mixing  hopper. 

The  sand  and  coarse  aggregate  was  present  in  the  form  of  per- 
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fectly  proportioned  gravel  from  a  local  pit.  It  was  scooped  by 
two  teams  over  a  grating  through  which  it  fell  to  the  buckets  of 
an  endless  chain  conveyor  which  lifted  it  to  a  large  storage  hopper, 
over  the  mixing  platform.  From  this  hopper  it  was  drawn  off 
into  a  smaller  mixing  hopper,  placed  over  the  mixer,  and  the  cement 
added.  By  gravity  the  dry  mix  was  slid  into  the  one  yard  mixer, 
the  water  added  and  the  mixing  proceeded  with.  The  steam 
hoisted  bucket  was  raised  to  the  working  platform  level,  tripped 
and  emptied  into  a  steel  hopper  fastened  to  the  side  of  the  tower. 
From  here  it  was  drawn  off  into  the  buggies  and  wheeled  to  the 
waiting  forms. 

Owing  to  the  fact  that  8-inch  strips  were  being  poured  to  a 
depth  of  only  one  foot  at  a  time,  and  since  there  were  255  yokes 
projecting  2  or  3  feet  above  the  working  platform,  buggies  were 
found  to  be  the  most  economical  method  of  handling  the  concrete. 

The  steel  was  raised  to  the  deck  by  steam  winch  on  a  boom 
attached  to  the  tower. 
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COOLING  METHODS  FOR  POWER   TRANSFORMERS 

Paper  by  Chester  I.  Soucy,  Student  Member  A.I.E.E. 

The  method  of  cooling  employed  in  any  power  transformer  is 
usually  pre-determined  for  its  design,  but  the  maintenance  of  the 
cooling  to  give  adequate  protection  to  the  insulation  of  this  vital 
part  of  the  electric  power  system  is  an  operating  problem  also, 
and,  as  such  is  of  general  interest  to  the  electrical  engineer. 

The  electrical  losses  in  the  windings  due  to  resistance  and 
eddy-currents,  and  in  tlie  core  due  to  hysteresis  and  eddy-current 
losses,  are  of  considerable  magnitude  in  large  power  transformers. 
These  losses  are  evidenced  as  heat  so  that  some  method  must  be 
employed  to  dissipate  the  wasted  energy.  The  heat  generated 
raises  the  operating  temperature,  and  to  prevent  deterioration  of 
the  insulation  the  temperature  rise  must  be  kept  within  certain 
limits. 

It  is  generally  understood  that  a  safe  maximum  temperature 
of  the  copper  for  continuous  operation  is  105  deg.  C.  for  the  usual 
insulation.  Making  an  allowance  of  10  deg.  C.  for  hot-spots  gives 
the  following  values  for  class  A  insulation.1 


Air-Cooled 
Air-Blast 


Oil-Cooled 


Water-Cooled 


Limiting  Observable  Temperature. 

Standard  Ambient  Temperature .  .  . 

Limiting   Observable   Temperature 

Rise 


95    C 
40    C 

55   C 


95    C 
40    C 

55    C 


80    C 
25    C 

55    C 


The  limiting  temperature  for  water-cooled  units  is  lower 
because  it  is  the  usual  design  practice  to  work  the  copper  at  a 
higher  current  density  which  increases  the  temperature  gradient. 

Although  55  deg.  C.  temperature  rise  is  standard  many  users 
demand  designs  based  on  as  low  as  40  deg.  C.  rise. 

The  limiting  temperature  of  the  oil  is  given  as  90  deg.  C.  since 
the  temperature  of  the  copper  by  resistance  is  5  deg.  above  it. 
It  is  usual  to  allow  2  to  3  sq.  in.  of  coil  surface  in  contact  with  oil 
per  watt  of  loss,  or  lower  values  with  water-cooling,  in  order  to 
keep  the  temperature  gradient  from  copper  to  oil  low.  Allowing 
0.75  watts  per  sq.  in.  of  vertical  oil-duct  and  exposed  surface 
gives  a  gradient  of  15  deg.  C.  over  the  average  oil  temperature, 
which  is  0.8  of  the  hot  oil  temperature.2  On  account  of  their 
large  thermal  capacity  power  transformers  may  be  operated  at 
severe  overloads  without  damage  for  short  periods,  the  length  of 
which  depends  upon  the  ambient  temperature  and  the  rated 
temperature  rise. 

Coils  should  not  be  over  1   in.  in  radial  depth  to  prevent  hot- 
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spots  from  developing,  and  the  provision  of  liberal  internal  oil- 
ducts  in  the  windings  and  in  some  cases  in  the  core  and  yokes 
also  is  necessary  for  a  reliable  design. 

Cooling  Methods. — Choice  between  the  alternative  methods  of 
cooling  seems  best  determined  by  local  conditions,  voltage  employed 
and  the  cost  of  cooling  equipment. 

Methods  of  cooling  transformers  include: 

(1)  Natural  draught  or  dry  type — confined  to  distributing 
transformers,  since  radiating  surface  is  so  small. 

(2)  Oil  Immersed  Self-Cooled  type. 

(3)  Oil  Immersed  Forced-Oil  Cooled  type. 

(4)  Oil  Immersed  Water-Cooled  type. 

(5)  Air-Blast  type. 

The  various  types  of  cooling  will  now  be  considered  in  detail. 

Oil  Immersed  Self -Cooled  Type. — Where  water-cooling  is  ex- 
pensive or  the  cost  of  cooling  by  forced  air  is  a  large  item,  a  power 
transformer  which  will  dissipate  its  own  heat  without  maintenance 
expense  is  justified.  For  substation  use,  inside  and  outdoors,  the 
minimum  of  attention  required  particularly  recommends  the  self- 
cooled  type. 

Oil  Immersed  Self-Cooled  power  transformers  may  be  further 
classified,  according  to  the  tank  used,  as  follows:3 

(1)  Plain  tank  and  jacketed  types. 

(2)  Corrugated. 

(3)  Tubular. 

(4)  Radiator. 

(1)  The  plain   tank  with   straight   sides  is  only  used  injdis- 


Fl  438-     Tubular    Type 

o-iic     Transformer 


FIG   36- -    Jacketed    Type    Tank 

O.ISC        TMN5FORMER 
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tributing  transformers,  but  the  jacketed  tank  where  air  currents 
are  set  up  in  the  annular  space  between  the  outer  and  inner  oil 
compartments,  illustrated  by  Fig.  36,  is  employed  to  some  extent. 
This  type  is  only  used  for  medium  capacities. 

(2)  The  corrugated  form  is  extensively  employed  in  capacities 
up  to  1000  KVA.  The  sheet  steel  corrugations  may  have  the 
bottom  casting  cast  on,  or  have  a  welded  sheet  steel  bottom,  in 
which  case  they  are  clamped  between  top  and  bottom  castings  or 
supports  by  means  of  stayrods. 

(3)  The  tubular  tank  (Fig.  38)  may  have  one  or  more  rows  of 
tubes,  and  though  more  costly  than  the  previous  type  is  more 
efficient  for  units  above  1000  KVA.  The  small  tubes  employed 
have  a  large  area  per  unit  volume  and  a  free  circulation  of  oil  from 
top  to  bottom  through  the  tubes  is  insured.  The  tubes  are  so 
spaced  as  to  allow  air  to  circulate  freely  between  them. 

(4)  The  radiator  equipped  tank  though  requiring  a  large  floor 
space  has  been  built  recently  up  to  20,000  K  VA  capacity.  The 
radiators  may  be  attached  radially,  as  in  Fig.  39,  or  may  be  placed 
flat    against    the    tank. 


fiQ.39-    Radiator    Type 

O.J.SC.  Tfrflrts former 


Another  method  is  to  place  the  radiators  in  a  bank.  The 
radiator  bank  may  be  adjacent  to  the  transformer  or  be  placed 
at  a  distance  or  outdoors.  The  tanks  of  the  radiator  are  usually 
plain  but  may  be  corrugated. 

Cooling4  by  relatively  smaller  radiator  surface,  with  consequent 
saving  in  floor  space,  can  be  effected  by  a  system  of  multiple  air- 
jets  impinging  on  the  radiator  at  an  angle  of  45  degrees  and  at  a 
pressure  of  1  or  5  ounces,  w  hich  draws  in  larger  air  currents.  I  Fsing 
about  ")  per  cent,  of  the  value  of  the  losses  as  power  this  method 
will  handle  twice  the  usual  load  and  saving  in  cost  increases  with 
t  he  capacity. 
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The  Pittsburgh  Film  Type  radiator  with  deep  narrow  corru- 
gations represents  one  of  the  latest  developments  in  radiators,  and 
has  four  times  the  cooling  surface  for  the  same  oil  content  as  a 
two  inch  pipe.  It  is  constructed  of  copper  alloy  rust-resisting 
steel. 

The  cooling  area  of  the  tank  required  depends  upon  the  shape 
of  the  cooling  surface  and  temperature.  For  corrugations — depend- 
ing on  the  size,  from  4.5  to  7.8  sq.  in.5  per  watt  are  required;  M. 
Lapine6  gives  27  sq.  cms.  (4.18  sq.  in.)  per  watt  for  tubular  tanks 
with  a  flow  of  22.5  litres  (5.94  U.S.  gals.)  of  oil  per  hour  through 
the  tubes. 

The  losses  as  heat  are  dissipated  partly  by  convection  and 
partly  by  radiation.  For  a  plain  black  tank  the  proportion  is 
55%  radiation  and  45%  by  convection;  while  about  75%  is  con- 
vection and  25%  radiation  for  corrugations  and  radiators.7 

By  mathematical  formulas  the  effects  of  radiation  and  con- 
vection for  given  areas  can  be  computed,  and  the  effect  of  colour 
and  altitude  which  only  lately  have  been  given  much  consideration 
can  be  taken  into  account. 

Radiation  may  be  calculated  from  the  Stefan-Boltzman  Law: 
Wr  =Ke  (Tt-  T\)A 
in  which  A   =area 

K  =3.68X10- n  for  watts  per  sq.  in. 
e    =emissivity  factor  =  1  for  black  body 
r2  =  hot  body  temperature,  absolute  degrees  Centigrade 
Ti=  ambient  temperature,  absolute  degrees  Centigrade. 
Convection  loss  is  given  by  the  Rice  formula:8 
Wc  =  0.0073  A(l/H)V*pV2(l/Tavgy™At5/*. 
in  which  W  =  convection  loss  in  watts 
A    =  area  in  square  inches 
H  =  height  of  plane  in  inches 
Tavg,  —  average  of  hot  body  and  ambient  temperature  in 

absolute  degrees  Cent. 
p    =  absolute  pressure  in  atmospheres 
At  =  temperature  rise  in  Abs.  deg.  Cent. 
For  corrugations  the  projected  or  envelope  area  determines  the 
radiation  loss  and  the  developed  area  the  convection  loss,  providing 
air  can  freely  circulate,  i.e.,  maximum  ratio  depth  to  width  does 
not  exceed  4.     It  can  then  be  shown  that  the  relative  loss 

_55£gX45£> 
100D 
where  L    =  ratio  of  total  loss  per  unit  developed  area  to  loss  per 
unit  plane  area  for  same  temperature  rise 
E   =  outside  envelope  area 
e     ==emissivity  factor 
D   =  developed  surface 
or  expressed  as  the  ratio  of  total   loss  per  unit  of  envelope  area  to 

loss  for  plane  area :  L1  =  LP  E 


100/i 
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Colour  has  considerable  effect  on  the  temperature  rise  of  plane 
tanks  but  since  about  75%  of  the  loss  is  due  to  convection  it  does 
not  appreciably  affect  an  irregular  or  corrugated  surface. 

Altitude  does  not  affect  radiation  loss  but  decreases  the  con- 
vection loss  and  the  K  VA  capacity  and  increases  the  temperature 
rise.  Messrs.  Montsinger  and  Cooney  express  the  Convection 
formula  as  Wc  =  K.A.d5/4p1/2,  where  Wc,  A,  and  p  have  the  same 
significance  as  before,  and  i£  =  .0014  at  sea  level,  and  6  =  tempera- 
ture rise  degrees  centigrade. 

From  this  equation  6  =  (l/p)'4X((Wc/AK)'8  for  constant  loss 
by  convection.  This  gives  an  average  rate  of  increase  of  1.5 
degrees  Cent,  temperature  rise  per  1000  ft.  increase  in  altitude. 

From  this  the  temperature  rise  of  any  shape  at  anv  altitude  is: 
^1  =  ^  +  1.5^/6'(^c/(Wc  +  W/,)Xl/TOOO. 

Here  di  and  0  =  temperature  rises  at  higher  and  lower  altitudes 
respectively.  A'  =  altitude  in  thousands  of  feet.  W  and  W  = 
convection  and  radiation  losses  at  average  altitude. 

But  copper  loss  varies  with  temperature,  therefore: 

*=«x(i+^0  (i  ■       2na/100) 


1007  v     '  2U+d0+ad{l-n) 
where  02  =per  cent,  increase  in  temperature  rise  per  1000  ft.  of 
altitude  with  constant  loss 
n    =  0.8  =  reciprocal  of  Montsinger  &  Cooney's  equation 
a    =  ratio  of  copper  loss  to  total  loss 
60   =  ambient  temperature  degrees  Centigrade. 

Ratio  "a"  Copper  Increase  in  Temperature 

Loss  to  total  loss  Rise  per  1000  ft. 

0  1.5 

0.5  1.62 

0.67  1.65 

1.00  1.75 


The  previous  result  assumes:  (a)  oil  rise  varies  as  0.8  power  (total 
loss),  (b)  winding  rise  over  oil  proportional  to  square  of  load, 
(c)  ratio  of  copper  to  iron  loss  is  2:1,  (d)  ratio  of  copper  to  oil 
rise  is  55  to  40;  therefore  for  a  plain  tank  there  is  a  .41%  decrease 
in  the  KVA  capacity  per  1000  ft.  increase  in  altitude,  and  for 
corrugated,  tubular  or  radiator  tanks  a  0.701%  decrease. 

Forced-Oil  Cooled  Type. — In  this  type,  which  is  suitable  for 
ratings  above  ni)0  KVA  heat  is  removed  by  forced  circulation  of 
the  oil  through  a  cooling  medium  outside  of  the  tank  itselt.  This 
gives  the  advantages  of  keeping  the  cooling  water  outside  of  the 
transformer  tank,  and  as  the  oil  is  under  pressure  prevents  any 
leakage  of  water  into  the  oil.  The  pipes  do  not  become  clogged 
with  scale  as  in  the  case  of  the  water-cooled  type  using  hard 
water;  therefore  a  less  pure  water  may  be  employed. 

This  type  is  comparable,9  in  cost  saving  over  the  self-cooled 
type,  with  thai  of  the  water-cooled  type;10  and  generally  it  has  a 
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lower  tank.  However  the  cooling  plant  is  more  complicated  and 
requires  more  floor  space  than  the  water-cooled  type.  Its  efficiency 
is  about  the  same  as  the  latter. 


4  *<TE((_  __  I 


FlG4e  -  DIAGRAM    OF      FORCE0-O»L      CIRCULATION 

For  Coolinq  a    Transform*:* 

C/S/2S- 

Fig.  42  illustrates  the  circulation  system  using  a  coil  immersed  in 
circulating  water.  In  addition  the  oil  may  be  cooled  by  air  in 
radiators  of  the  automobile  type,  or  by  a  Multi-Whirl  Oil-Cooler,11 
where  oil  guided  by  helical  baffles  passes  through  a  tank  having 
many  small  water  tubes.  This  latter  method  is  very  compact  and 
efficient. 

The  usual  rate  of  oil  circulation  varies  from  1  to  1.5  gallons 

per  minute  per  kilowatt  loss.     Theoretically  the  temperature  rise 

r    ,  •      t^  ^  t^-  3.8  XKw  loss 

ol  the  water  is:  Degrees  Cent.  Rise  =  rr= i —  — : — • 

U.b.  gals,  water  per  mm. 

Actually  due  to  heat  transfer  from  other  parts  of  the  system  the 

rise  is  10  to  30  per  cent.  less.     With  55  deg.  C.  rise  allowable  and 

cooling  water  at  25  deg.  C.  using  oil  of  specific  heat  0.5  the  rise  in 

oil  temperature  is  limited  to  ten  degrees  and  the  same  for  the 

water. 

This  cooling  system  can  be  adapted  to  either  the  Inertaire  or 

expansion  tank  transformer,  which  will  be  mentioned  later;  and  it 

may  be  added  to  existing  self-cooled  units. 

Water-Cooled  Type. — In  the  water-cooled  type,  illustrated  by 
Fig.  44,  water  is  forced  by  a  pump  through  coils  immersed  in  the 
upper  oil  of  the  tank  and  the  heat  absorbed  is  removed  by  means 
of  a  spray-pond  or  cooling  tower.12 

Since  the  tanks  are  built  with  straight  sides  of  boiler  plate  the 
transformer  is  almost  totally  dependent  on  its  water  supply  for 
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cooling.  It  has  its  field  in  units  from  500  KVA  to  the  largest 
built.  According  to  the  latest  figures  the  largest  water-cooled 
transformers  are  28,866 KVA,  single  phase,  60  cycle,  220,000  volts 
units  built  for  the  Pennsylvania  Power  &  Light  Co.     Three  phase, 


\      Coo».iHfii 


•iPKRTINC,     POND 

OR    Coolimc,     T-t>wre« 


WflTSI? 

Ct.v\%5 

Fig  44       Diagram    of    \mater  cooued   Transforhcr 
*nD     Cooling    System 


25  cycle  autotransformers  of  66,667  KVA,  12,000  24,500  volts 
have  also  been  constructed  for  the  Buffalo  General  Electric^Co. 
See  Fig.  53. 

The  water-cooled  type  is  generally  employed  for  inside  station 
use  owing  to  the  complexity  of  its  equipment  and  the  danger  of 
freezing  outside.  While  it  is  cheaper  than  the  self-cooled  type 
for  larger  capacities;13  and  is  capable  of  greater  overloading;  and 
although  it  occupies  less  floor  space  than  the  forced-oil  cooled 
type,  yet  it  requires  more  attention  than  the  former  and  the 
cooling  coils  are  liable  to  clog  with  sediment  or  scale  from  the 
water. 

The  cooling  coils  may  be  constructed  of  iron  which  will  with- 
stand a  high  pressure  but  are  liable  to  corrosion  from  dissolved 
air  in  the  water,  or  preferably  of  seamless  copper  tubing  which  is 
more  expensive  and  lias  a  lower  but  adequate  pressure  limit.  The 
sizes  used  are  from  1  to  2  inches  in  diameter.  In  the  best  makes 
the  ends  of  the  coils  are  brought  out  below  the  coils  to  facilitate 
draining. 

This  type  is  capable  oi  considerable  overloading  by  increasing 
I  he  water  rate,  but  it  should  be  borne  in  mind  that  the  temperature 
gradienl  increases  as  the  square  of  the  load,  and  insulation  should 
not  be  endangered  by  high  overloads.  In  order  to  regulate  the 
supply  of  cooling  water  to  suit   the  load  a  water-flow  indicator" 
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operating  on  the  Venturi  principle  is  used.  On  units  above 
1000  KVA  alarm  contacts  are  provided  to  give  a  warning  of  failure 
of  the  water  supply.  The  rate  of  water  flow  can  be  regulated  by 
an  automatic  relay  temperature  control. 

The   water   rate   is   given   by:     Gallons   per   minute   required 

3.2  xKw  loss 

Degrees  C.  water  temp.  rise. 
With  maximum  ingoing  water  temperature  of  25  deg.  C.  the 
allowable  temperature  rise  is  10  deg.  C,  thus  giving  a  water  rate 
of  about  \  gallon  per  minute  per  kilowatt  loss. 
The  area  of  tubing  required  is  approximately: 

watts  loss 


Area 


6.5Xwater  temperature  rise  deg.  C. 


-sq.  in. 


Dual  Method  Type. — A  new  type  of  transformer  which  is  rinding 
considerable  application,  especially  for  fluctuating  loads  with 
occasional  peaks,  or  where  water  is  scarce  or  expensive,  is  a  com- 
bination of  the  self-cooled  type  and  either  the  water-cooled  or 
forced-oil  cooled  types.  It  has  the  mechanical  construction  of  the 
self-cooled  type  and  may  have  a  jacketed,  corrugated  or  tubular 
tank,  or  may  be  equipped  with  radiators.15 

Usually  half  the  load  can  be  carried  self-cooled,  and  in  emergency 
periods  the  forced  cooling  is  employed  to  carry  the  other  half. 
The  economy  of  this  type  is  shown  by  the  following  figures: 


Self-Cooled 
KVA 

Increased   Cost  of 

Water-Cooling    Coils 

in  per  cent. 

Increased 

Rating 
per  cent. 

Increased    Cost    of    Self- 
Cooled    Units   of   50% 
Higher  Rating 

100 

500 

1000 

4 
3 
2 

50 
50 
50 

60  cycles 
15 
40 
40 

25  cycles 
25 
25 

30 

Air-Blast  Transformers. — For  central  or  sub-station  use  the 
air-blast  transformer,  Fig.  47,  has  been  given  considerable  use  due 
to  the  small  floor  space  occupied  by  it,  and  since  it  requires  no 
cooling  water. 

This  type  is  suitable  for  ratings  from  300  K  VA  up  to  a  maximum 
at  present  of  18,500  KVA.  Due  to  insulation  difficulties  it  is 
limited  to  a  maximum  voltage  of  33,000  volts  (N.E.L.A.  standards 
—25,000  volts).16  The  tendency  to-day  seems  to  indicate  that 
this  type  is  rapidly  becoming  obsolete,  usually  being  superseded 
by  the  self-cooled  type. 

The  inherent  disadvantages  are  the  trouble  due  to  dust  and 
the  danger  of  fire  and  moisture  getting  into  the  coils.  To  protect 
against  moisture  the  wound  coils  are  taped,  vacuum-dried,  im- 
pregnated   and    hot-pressed    to   exact    shape,    then    covered    with 
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varnished  tape,  impregnated  and  hot-pressed  again,  varnished  and 
baked,  resulting  in  a  smooth  surface  and  uniform  ducts. 


Pacts 


t.w\« 


RG.4T-  Alff&LRST      Tr?/?NSFOr?MELr\ 

seci-\onal   View 


Provision  for  cleaning  air  is  not  always  necessary,  but  can  be 
provided  by  one  of  the  following  methods:17 

(1)  Washer — wTith  attendant  danger  of  failure  of  insulation  due 
to  moisture. 

(2)  Chemically  coated  filter — removes  97  to  98%  of  dirt. 

(3)  Cheese  cloth  or  fine  mesh  wire  screen. 

(4)  Clean  or  filter  air  of  whole  plant. 

The  power  required  for  the  blower  to  supply  the  air-blast  is 
only  about  \  of  1%  of  the  transformer  rating,  and  the  usual  air 
rate  is  90  cu.  ft.  of  air  per  minute  per  kilowatt  of  loss.  The  air  is 
forced  through  the  transformer  at  a  pressure  of  from  0.5  to  1.5 
ounces  per  sq.  in.     The  standard  ambient  temperature  is  40  (leg.  C. 

Inertaire  Transformer.  This  is  a  transformer  recently  de- 
veloped18 which  is  suitable  for  self-cooling,  forced-oil  or  water- 
cooling,  with  an  absolutely  air-tight  tank  and  a  space  is  provided 
above  the  oil  level  which  is  filled  with  inert  nitrogen  gas  at  an 
automatically  regulated  pressure. 

One  advantage  is  thai  combustion  and  oxidation  ot  the  oil  are 
prevented  by  the  presence  of  the  inert  gas;  in  fact  air  is  actually 
removed  from  the  oil.  as  tests  have  shown. 
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Three  types  of  sludging  may  occur  in  transformer  oil:  a  soap 
sludge  due  to  organic  acids  present;  a  carbon  sludge  due  to  elec- 
trical breakdown;  and  an  asphaltic  sludge  due  to  oxidation  of  the 
unsaturated  hydrocarbons.  These  sludges  impair  the  insulating 
properties  of  the  oil  and  by  forming  a  coating  on  the  windings 
and  cooling  coils  reduce  the  thermal  conductivity  and  may  block 
the  oil  ducts.19 

The  first  two  types  of  sludge  may  be  prevented  by  using  a 
good  grade  of  oil,  and  the  last — since  oil  can  absorb  0.0734  c.c. 
of  nitrogen  and  0.0353  c.c.  of  oxygen  per  c.c,  by  the  use  of  a  con- 
servator or  the  Inertaire  system. 

Another  advantage  of  the  Inertaire  system  is  that  it  acts  as  a 
buffer  and  minimizes  the  force  of  an  explosion.20  Tests  by  Messrs. 
Dann  &  Kellogg  have  shown  that  the  pressure  rise  during  an 
explosion  is  much  less  than  in  completely  oil  filled  tanks,  and  further 
that  secondary  explosions  of  decomposed  oil  vapour  are  prevented. 


BUEflTHINQ 


CorOP/?RTnENT 


Mercury  Serls 


Dehydrating 

C/ILtlUM    CHLORIDE 
pEWYQENflTINO    Hl*Tl»*f 

COt*C    So4.</>Y0sy  C*cr/trft  C»L+*ri 


ri^.43-     DlAGKAMM/JTU     &KtTZ«   OF 
iNEITTfllRE      EQWI^MCNT 


The  space  above  the  oil  is  kept  filled  with  nitrogen^by  the 
ingenious  device  shown  in  Fig.  43.  Air  is  drawn  in  by  breathing 
through  the  container  and  is  dehydrated  and  de-oxygenated  by 
chemicals. 


Accessories. — In  large  power  transformers  to  facilitate  operation 
and  give  adequate  protection  to  the  cooling  apparatus  some  of  the 
accessories  which  will  now  be  discussed  are  deemed  necessary  to 
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a  satisfactory  design.  In  fact  most  of  them  have  been  standardized 
by  the  various  engineering  societies. 

Temperature  Indicators.  The  thermometers  generally  em- 
ployed to  indicate  temperature  are  of  the  fluid  expansion  type, 
including  the  glass  tube  mercury  type  and  an  indicating-dial  type 
with  or  without  flexible  lead.  The  disadvantage  of  these  types  is 
that  they  record  oil  and  not  copper  temperature. 

The  latter  type  may  have  its  bulb  placed  in  a  heating  coil 
energized  by  a  current  transformer  in  series  with  the  winding  and 
so  obtain  an  indication  of  copper  temperature;  Wheatstone21  bridge 
circuits  with  a  resistance  coil  placed  in  the  aforementioned  coil, 
or  wound  between  turns  of  the  winding,  can  be  used.  These 
indicators  can  also  be  arranged  with  an  alarm  signal,  which  is 
standard  on  the  01 SC  type  above  20Q0  KVA  and  on  all  water- 
cooled  units.2'2 
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FlG  53-  Relative  Growth   In  The  Size  of 
Self  Cooled    and   Wwtepc-Coolko 
Transformers 
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Conservators.  The  conservator  or  oil-expansion  tank,  con- 
sisting of  a  cylindrical  tank  placed  above  the  transformer,  and 
connected  to  it  by  a  small  pipe,  is  now  standard  on  high  voltage 
large  capacity  power  transformers  (over  1200  KVA).  Its  advant- 
ages are  that  it  keeps  the  main  tank  full  of  oil  and  thus  excludes 
air  and  moisture,  thereby  reducing  sludging  of  the  oil  and  preserving 
its  dielectric  strength.  It  takes  care  of  the  oil  expansion  at  operat- 
ing temperatures  (1',  per  25  dv^.  V.  rise  above  00  deg.  F.) ;  ii 
prevents  explosions  of  hydrocarbon  gases  from  arcs  or  static  dis- 
charges; and  it  increases  the  radiating  surface,  since  the  oil  is  in 
contact  with  the  entire  tank.  Any  sludge  or  moisture  settles  in 
the  sump  of  the  conservator  and  can  be  readily  removed.23 

Relief  Diaphragms.     In  case  of  sudden  oil  expansion  due  to 


TRANSACTIONS   AND   YEAR   BOOK   1926  67 

arcing,  explosions  or  other  causes,  a  relief  diaphragm  is  used 
as  a  protective  measure.  It  may  consist  of  the  manhole  relief 
diaphragm  type,  which  has  springs  to  hold  the  cover  in  place 
normally  and  allow  the  gases  to  escape  if  the  diaphragm  below 
should  be  ruptured;  the  other  form  resembles  a  stove  pipe  and  was 
shown  on  the  sketches  of  the  tubular  and  radiator  type  tanks. 

The  diaphragms  are  constructed  of  glass,  copper,  micarta  or 
lead,  with  a  bursting  pressure  of  about  15  lb.  per  sq.  in. 

Breathers.  The  function  of  a  breather  is  to  equalize  the  pressure 
within  an  air-tight  tank  or  conservator  with  that  without  and  thus 
prevent  condensation  of  moisture  within  the  tank  with  a  drop  in 
temperature.  The  calcium*  chloride  in  it  dehydrates  the  incoming- 
air.  Its  use  is  recommended  on  transformers  with  voltages  over 
11,000. 

Conclusion. — Fig.  53  shows  the  phenomenal  growth  in  the 
maximum  ratings  of  self-cooled  and  water-cooled  transformers, 
which  has  accompanied  the  rapid  increase  in  transmission  poten- 
tials. Perhaps  the  greatest  difficulty  in  the  way  of  still  larger 
power  transformers  is  the  limitation  of  physical  dimensions  in 
order  to  meet  railway  clearances  and  weight  limitations.  It  is 
common  practice  to-day  to  ship  large  power  transformers  with 
the  tank  in  two  sections,  or,  in  the  self-cooled  type  with  radiators 
detached. 
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WE  ENGINEERS 

Brought  to  School  by  Fred  Watson,  2T5. 

Tune — "Parlez-Vous  ?" 

Levels,  transits,  tapes  and  chains ; 

'Ngyneers. 
Dynamos,  bridges,  turbines,  cranes ; 

'Ngyneers. 
Who  was  it  that  drained  the  flood, 
And  damned  the  Nile  to  save  the  mud? 

'Ngyneers   of    S.P.S. 

Who  built  the  walls  that  balk  the  sea? 

'Ngyneers. 
Who  drink  their  fill  of  T.N.T.? 

'Ngyneers. 
Who  pulled  Jonah  out  of  the  whale, 
And  built  the  Ark   for*  Noah  to  sail? 

'Ngyneers    of    S.P.S. 

Who  really  love  the  girls  the  most? 

'Ngyneers. 
Men  who  do  and  never  boast  .... 

'Ngyneers. 
Who  was  it  put  the  heat  in  Hell, 
And  slammed  the  door  and  rang  the  bell? 

'Ngyneers   of    S.P.S. 

\\  no  always  make  the  most  of  life? 

'Ngyneers. 
Who  are  always  ready  for  the  strife? 

'Ngyneers. 
Who  won  the  war  against  the  Hun, 
And  put  the  devils  on  the  run? 

'Ngyneers   of    S.P.S. 

Who  take  the  bumps  of  life  with  calm? 

'Ngyneers. 
Who  do  not  curse  but  sing  a  psalm? 

'Ngyneers. 
Who   trudge  along  in   slush  and   dirt, 
And   work   till   they   can   wring  their  shirt? 

'Ngyneers   of   S.P.S. 

Who'll  get   to  heaven   when  they  die? 

'Ngyneers. 
Grow   little   wings  and   learn   to   fly? 

'Ngyneers. 
And   who  will  guard  the  Golden  Gate, 
And  swear  at  those  who  come  in  late? 

'Nsfvneers   of   S.P.S. 


&  Eeuteto  of  g>d)ool  Cbents 

At  the  Annual  Elections  last  year,  Mr.  Douglas  W.  Dow  was 
elected  President  of  the  Engineering  Society  for  the  session 
1925-26,  but,  alas,  due  to  serious  illness  he  could  not  assume  the 
duties  in  the  fall.  It  then  became  necessary  to  hold  a  bye-election 
for  the  office  of  President.  However,  at  the  nomination,  School 
elected  Mr.  C.  K.  Lally  unanimously.  Thus,  with  Kep  as  President, 
Mr.  D.  C.  Beam  as  1st  Vice-President,  and  Mr.  W.  H.  M.  (Monty) 
Laughlin  as  2nd  Vice-President,  and  Mr.  F.  A.  Sievert  as 
Treasurer,  the  Society  started  on  an  excellent  programme. 

The  perennial  question  of  initiations  soon  appeared  on  the 
horizon,  and  the  whole  University  became  interested,  as  well  as 
our  own  sophomore  year.  Some  of  the  faculties  provided  in- 
itiations which  apparently  aroused  the  displeasure  of  the  governing 
bodies ;  in  fact,  an  investigation  was  ordered.  The  future  of  in- 
itiations seemed  to  be  at  stake.  But,  as  described  elsewhere  in  this 
book,  our  second  year  invented  something  absolutely  novel,  and, 
perhaps,  unparalleled  in  the  School's  history.  Even  those  of  us 
who  have  seen  several  initiations  stood  with  wonder  and  respect 
for  the  sophomore  year,  and  the  conductor  of  ceremonies, 
Mr.  Rochester.  We  have  often  visualized  the  attitude  of  the 
Caput  upon  receiving  the  report  of  the  S.P.S.  initiations  when 
brought  before  their  special  meeting. 

During  the  autumn  term  several  meetings  of  the  Society  were 
held  in  the  Mining  building,  the  first  address  being  given  by  the 
Dean,  Brig.-General  C.  H.  Mitchell,  C.B.,  C.M.G.,  C.E.,  LL.D, 
D.Eng.  From  the  start,  his  address  was  one  of  optimism  for  the 
profession  to  which  we  all  aspire  Those  of  us  belonging  to  the 
graduating  class  recalled  his  address  to  us  as  freshmen.  In  that 
talk  he  predicted  that  we  would  be  graduating  at  a  time  when  our 
Dominion  would  be  starting  an  era  of  prosperity,  and  his  prediction 
appears  to  have  come  true.  Certainly  the  situation  confronting  the 
young  graduate  of  to-day  is  much  better  than  ever  before. 

The  next  address  was  given  by  Mr.  Thomas  Hogg,  B.A.Sc, 
President  of  the  Engineering  Alumni,  and  Chief  Hydraulic  En- 
gineer of  the  Hydro  Electric  Commission.  His  address  concerned 
the  Engineering  profession  and  its  advance  during  recent  years.  It 
is  very  considerate  of  these  "old  grads."  to  come  and  give  us  the 
benefit  of  their  experience. 

Following  closely  upon  these  activities  came  the  Annual  School 
Dinner,  in  the  Great  Hall  of  Hart  House.  It  was  surely  a  tribal 
dinner !  Staff,  guests  and  ourselves  all  together,  and  a  sumptuous 
repast,  with  most  fitting  music  provided  by  School's  own  orchestra. 

The  toast  to  the  University  was  proposed  in  a  sincere  manner  by 
Mr.  R.  B.  Rochester,  of  '28,  and  responded    to    by    the    President, 
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Sir  Robert  Falconer,  K.C.M.G.,  D.Litt.,  L.L.D.,  D.D.,  D.C.L.,  who 
congratulated  the  Engineering  Society  on  their  festive  gathering 
and  solidity  of  the  Science  Faculty.  He  stressed  the  importance  of 
the  student  days  of  a  man's  life,  and  the  very  great  influence  it  had 
on  the  later  citizen. 

Mr.  W.  H.  M.  Laughlin,  after  a  story  apropos  of  the  occasion, 
proposed  a  toast  to  the  Faculty.  This  was  responded  to  by  Dean 
Mitchell,  who  spoke  on  the  getting  together  of  the  Provinces  of  our 
Dominion,  and  the  economic  problems  involved  therein.  It  was  a 
most  interesting  address. 

Lt.-Col.  R.  E.  Smythe,  D.S.O.,  M.C.,  of  '26,  after  a  few  brief 
words  proposed  the  toast  to  the  Profession.  This  was  responded 
to  by  Professor  J.  W.  Bain,  B.A.Sc,  who  so  clearly  pictured  the 
great  part  played  by  the  members  of  the  engineering  profession  in 
the  health  and  comfort  of  the  people.  He  pointed  to  the  great 
public  works  and  transportation  systems,  the  product  of  the 
engineer's  skill. 

The  toast  to  the  sister  societies  wras  proposed  most  ably  by 
Mr.  E.  G.  Davies,  '26,  who  welcomed  our  guests  from  McGill 
University,  Queen's  University,  the  Royal  Military  College,  and 
oilier  faculties.  This  was  responded  to  by  the  representatives  who 
brought  the  greetings  from  the  sister  societies. 

The  chief  speaker  of  the  evening  w7as  Mr.  S.  B.  Gundy,  B.A., 
President  of  the  Toronto  Board  of  Trade,  who  outlined  the  work 
being  done  by  that  organization  toward  the  settling  of  many 
problems  of  trade  in  the  Province  and  the  Dominion.  We  are 
deeply  indebted  to  Mr.  Gundy  for  his  excellent  address. 

The  success  of  the  dinner  (and  it  was  no  small  success)  was 
largely  due  to  the  efforts  of  Mr.  Donald  Beam,  who,  together  with 
an  able  committee,  attended  to  the  many  details  so  well.  The  at- 
tendance at  the  dinner  was  also  worthy  of  note,  especially  the  way 
in  which  the   freshman  year  supported  it.     Good  work,  2T9 ! 

A  little  bit  of  far  off  Africa  was  brought  into  our  midst  by 
Mr.  "Tom"  Sutherland,  B.A.Sc,  who  opened  our  eyes  with  his 
interesting  description  of  the  diamond  and  gold  mines  of  South 
Africa.  He  pointed  out  that  although  the  young  mining  engineer 
is  greatly  in  demand  in  that  part  of  the  world,  yet  the  underground 
working  conditions  are  not  conducive  to  good  health,  and  the  turn- 
over is  necessarily  rapid.  He  also  mentioned  the  extent  of  the 
copper  deposits  iii  the  Belgian  Congo.  His  address  was  greatly 
enjoyed  by  all,  and  was  of  especial  value  to  the  miners. 

Another  most  interesting  and  instructive  dinner  in  which  the 
Engineering  Society  participated  was  that  given  in  honour  of 
Mr.  ('.  A.  Magrath,  D.T.S.,  at  the  King  Edward  Hotel.  Professor 
I!.  E.  T.  1  lanltain,  C.E.,  a  Past  President  of  our  own  Society,  and 
President    of    the    Association    of    Professional    Engineers,    occnp'ecl 
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the  chair.  Among  the  speakers  of  the  evening  were  the  Hon.  G. 
Howard  Ferguson,  B.A.,  Prime  Minister  of  Ontario,  the  Rev.  and 
Hon.  H.  J.  Codv,  M.A.,  D.D.,  LL.D.,  and  Mr.  Arthur  Survever, 
B.A,  B.A.Sc,  C.E.,  D.Eng. 

In  January,  1926,  the  Annual  Meeting  of  the  Engineering  In- 
stitute was  held  at  the  King  Edward  Hotel.  The  majority  of  the 
School  men  attended  the  technical  discussion,  and  not  a  few  the 
social  functions.  The  high  order  of  the  papers  read  and  the  able 
manner  in  which  the  meeting  was  carried  out  was  of  great  interest 
to  our  Society,  as  many  of  the  members  already  belong  to  the 
Institute  as  student  members. 

Among  the  noted  engineers  to  read  papers  was  Mr.  A.  G. 
Christie,  B.A.Sc,  who,  at  this  time,  also  addressed  the  Engineering 
Society.  His  address  was  very  interesting,  and  the  editor  of  this 
Year  Book,  Mr.  R.  M.  Gooderham,  was  fortunate  to  have  re- 
ceived from  Mr.  Christie  the  article  appearing  on  a  previous  page. 

During  the  first  week  of  February,  "School  Night"  was  held. 
The  order  of  entertainment  this  year  took  a  different  form  than  that 
of  previous  years.  There  were  three  main  attractions  for  the 
weary  student  to  enjoy:  the  Civils  brought  "Gull  Lake"  down  to 
Hart  House,  just  to  show  the  M.  &  E.  Club  what  it  was  like;  the 
Miners  shot  "Dangerous  Dan  McGrew"  in  all  three  performances ; 
and  the  Class  of  '26  staged  "Mad  Nicotine".  These  are  described 
elsewhere,  but  much  credit  is  due  the  organizers  of  these  diversions, 
and  especial  credit  is  due  Mr.  C.  A.  V.  Armour  for  the  able  manner 
in  which  he  organized  and  conducted  the  "Night". 

During  the  month  of  February  the  Society  were  indeed  fortunate 
in  having  Mr.  Lyle  Harrington,  B.Sc,  to  address  them.  It  was 
particularly  unfortunate,  however,  that  the  address  was  scheduled 
for  Ash  Wednesday,  as  no  School  man  could  afford  to  miss  the 
sincere  advice  of  this  noted  American  engineer.  We  are  deeply 
indebted  to  Mr.  Harrington  for  his  address,  and  also  for  the 
valuable  article  published  in  this  book.  School  men :  Ash  Wed- 
nesday or  Christmas  Day,  never  miss  another  address  by  Mr. 
Harrington. 

Another  interesting  address  during  this  month  was  that  by 
Mr.  W.  J.  Davidson,  B.Sc,  who,  with  many  slides  and  in  such  an 
able  manner,  explained  the  operation  and  uses  of  the  General 
Motors'  proving  ground.  Mr.  Davidson  has  been  especially  gen- 
erous to  School,  and  we  certainly  appreciate  it. 

In  writing  the  events  of  the  year,  the  words  "Hart  House" 
appear  again  and  again.  With  these  words,  all  of  us  associate  the 
Warden,  Mr.  J.  B.  Bickersteth,  M.C.,  M.A.  We  were  proud  to  see 
the  Toike  Oikestra  furnishing  the  joyous  music  at  the  surprise  on 
the  occasion  of  his  birthday ;  in  fact,  we  of  the  Engineering  Society 
owe  the  Warden  a  great  debt   for  the  education  and  atmosphere 
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which  he  has  so  greatly  influenced.  Also,  we  would  like  to  extend 
our  thanks  to  Mr.  J.  R.  Gilley,  B.A.Sc,  for  his  most  excellent  work. 

The  Annual  School  At-Home  was  held  in  the  Crystal  Ballroom 
of  the  King  Edward  Hotel,  on  March  5th.  This  year,  the  Society 
adopted  the  policy  of  inviting  the  graduates  of  the  previous  three 
years,  and  the  Crystal  Ballroom  was  filled  to  capacity.  All  gloom 
was  left  securely  locked  up  at  home.  The  music  was  excellent,  and 
the  addition  of  the  well-known  comedian  from  Hamilton  just 
seemed  to  take  the  lid  off  joyous  abandon.  Some  danced,  some  even 
attempted  the  Charleston^  (no,  not  members  of  the  staff)  ;  every- 
body laughed,  and  no  one  had  any  cares.  And  what  a  supper ! 
Colours,  horns,  caps,  noise,  cheers,  laughter  and  good  food  were 
all  there.  Again  the  party  went  on,  noisier,  merrier  and  jollier  than 
ever.  It  came  to  an  end,  however,  but  the  memory  of  this  function 
will  remain  for  some  time  yet.  For  the  graduating  year,  there  was 
a  hint  of  sadness  in  it — they  would  soon  be  leaving  these  happy 
undergraduate  days;  but  let  us  assure  the  next  executive  that,  if 
invited,  we  will  help  to  make  their  function  another  merry  one. 
We  wish  to  thank  Mrs.  C.  H.  Mitchell,  Mrs.  C.  H.  C.  Wright, 
Mrs.  P.  Gillespie,  Mrs.  H.  E.  T.  Haultain,  Mrs.  C.  R.  Young,  and 
Mrs.  T.  R.  Loudon  for  patronizing  our  happy  evening. 

The  credit  for  this  dance,  and  also  for  the  committee  dinner 
with  the  guests  prior  to  the  dance,  is  due  our  most  able  Vice- 
President,  Donald  Beam,  and  there  was  no  happier  man  than 
himself  on  that  evening. 

The  Annual  Elections  were  held  on  March  12th,  and  if  it  may 
be  said,  were  held  with  a  vengeance.  A  member  of  the  staff,  upon 
meeting  a  fourth  year  man  the  next  day.  asked  him  about  the 
elections.  Pie  was  immediately  informed  that  "it  was  a  marvellous 
party,  in  fact,  the  best  election  that  had  been  held  for  years". 
"But",  persisted  the  professor,  "who  was  elected?"  "Oh,  I  do  not 
know  who  was  elected,  but  it  was  a  great  election  anyway  !"  And 
so  it  was.  At  noon  the  majority  of  School  men  lunched  at  Hart 
House,  the  Toike  Oikestra  providing  fitting  School  music  for  the 
repast,  and  afterwards  the  music  for  the  sing-song.  The  School 
men,  filled  with  such  an  abundance  of  spirit  that  has  rarely  been 
seen  since  '23,  then  paraded  through  University  College  and  down 
to  the  "Old  Red  School"  to  cast  their  votes.  In  the  evening,  after 
the  fourth  year  dinner,  the  examination  hall  was  invaded  and  the 
results   of   the    Elections  made   known   amid  cheers  and   groans. 

Our  review  of  the  events  would  not  be  complete  if  we  missed 
the  final  meeting  of  the  Engineering  Society.  At  this  meeting 
Professor  T.  I\.  London,  B.A.Sc,  gave  a  brief  address,  and  after- 
wards awarded  the  "S's"  to  those  who  nobly  Upheld  School's  place 
in  athletics.  At  this  meeting,  Mr.  keppel  Lally,  the  retiring 
President,  gave  his   farewell  address.      lie  outlined  briefly  the  work 
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of  the  Society  for  the  year,  and  spoke  in  high  commendation  of  the 
work  of  the  executive — "It  has  been  a  very  great  pleasure  for  me, 
this  year,  to  have  had  the  earnest  and  unselfish  support  of  such  an 
able  executive".  It  was  easily  seen  that  "Kep."  meant  every  word 
he  said.  A  little  later  he  added,  ''It  has  also  been  a  great  satis- 
faction to  know  that  the  whole  Society  has  been  behind  the  ex- 
ecutive to  a  man".  This  remark  is  worthy  of  note.  What  a 
difference  it  would  make  to  the  professional  organizations  if  their 
presidents  could  say  that,  and  what  a  boon  it  would  be  to  the 
profession.     We  must  be  behind  them. 

Mr.  J.  M.  C.  Lazier  then  moved  a  very  hearty  vote  of  ap- 
preciation on  behalf  of  the  Society  to ,  Mr.  Keppel  Lally,  for  his 
untiring  efforts.  "Kep.  has  done  a  great  work  this  year  .  .  .  The 
Society  has  had  one  of  the  most  useful  and  successful  years  of  its 
history,  and  it  is  due  very  largely  to  Kep.,  who  not  only  has  guided 
School  interests  so  ably,  but  who  has  been  an  outstanding  figure  in 
all  University  affairs,  especially  on  the  executive  of  the  Students' 

Administrative  Council I    feel    that    we    owe    Kep.    our 

sincere  gratitude  and  consider  it  a  privilege  to  move  a  sincere  vote 
of  thanks  on  behalf  of  the  Society". 

Mr.  E.  R.  Complin,  in  seconding  the  vote,  also  concurred  with 
Mr.  Lazier s  remarks,  and  further  stated  that  the  reason  the  various 
functions  held  by  the  Society  were  so  successful  was  the  prompt 
and  decided  way  "Kep."  gave  them  the  support  of  the  executive 
and  himself.  It  is  interesting  to  mention  here  that  during  the 
Dean's  address  to  the  graduating  year,  he  congratulated  the  Society 
on  the  high  order  of  the  activities  indulged  in.  Air.  Complin  and 
Mr.  Lazier  certainly  expressed  the  feeling  of  the  whole  Society. 
We  do  think  that  "Kep."  has  made  an  outstanding  success  of  his 
term  as  President  of  the  Engineering  Society,  and  we  also  feel  that 
it  will  be  a  great  pleasure  to  Mr.  Douglas  Dow,  who,  being  still  ill, 
will  appreciate  the  fact  that  the  affairs  of  the  Society  were  so 
efficiently  looked  after. 

The  Engineering  Society  would  also  like  to  make  it  known  to 
"Doug."  how  proud  they  are  to  have  one  of  their  members  win  that 
coveted  honour,  the  Rhodes  Scholarship.  We  are  proud  that  a 
School  man  won  it,  but  we  deeply  regret  his  illness,  and  can  only 
wish  him  a  speedy  recovery  and  a  future  of  good  health  and 
happiness. 

The  Society  would  like  to  take  this  opportunity  of  conveying  to 
the  members  of  the  staff  their  gratitude  for  the  splendid  tuition,  so 
patiently  given,  and  especially  to  those  members  who  have  taken 
such  an  active  interest  in  our  student  life.  This,  we  believe,  is  of 
great  importance ;  the  sincere  support  of  the  staff  completes  the 
solidity  of  "School"  and  has  an  important  bearing  on  the  profession. 
We   would  also  like  to   express   our  gratitude  to   Mr.   J.   Murray 
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Robertson,  B.A.Sc,  for  his  co-operation  in  launching  a  sound 
scheme  of  employment  for  School  men.  If  this  organization  is 
given  one-half  the  support  it  merits,  we  believe  this  problem,  which 
has  worried  the  Society  for  several  years,  will  be  solved.  School 
men :  Give  it  your  prompt  and  whole-hearted  support. 

In  reviewing  the  year's  events,  much  could  be  written.  There 
are  still  great  advances  to  be  made  in  the  Society,  and  we  know 
that  there  is  much  that  can  and  will  be  done.  And  what  about 
''School  Spirit"?  It  can  be  well  compared  with  a  plant  steadily 
growing.  Sometimes  it  tends  in  one  direction,  sometimes  in  an- 
other, but  always  there  goes  on  a  steady  growth,  and  a  healthy  one. 
Look  at  the  Club  activities  written  in  this  book — they  are  splendid, 
and  tending  in  the  right  directon.  In  closing  may  we  express  our 
sincere  gratitude  to  those  gentlemen,  who,  with  such  long  foresight, 
founded  our  Societv. 


Gull  Lake 
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&f)e  engineering  Society  Annual 
&t#ome 

The  Epicureans  in  ancient  Greece  whose  motto,  "Wine,  Women 
and  Song",  astounded  the  universe,  forgot  the  greatest  of  all 
pleasures  in  their  carousals.  To  dance,  certainly  in  all  times  and 
amongst  all  peoples,  has  been  the  highest  expression  of  joy  and 
pleasure. 

The  Engineering  students  at  Toronto  University  are  no 
exception  to  the  general  rule.  In  fact  those  who  were  thrilled  with 
the  ethereal  joy  which  pervaded  the  atmosphere  at  the  Annual 
School  At-Home  this  year  will  testify  that  never  before  in  any 
civilization  have  a  people  so  appropriated  unto  themselves  the  best 
that  the  great  god  Pan  has  to  offer. 

The  Crystal  Ballroom  in  the  King  Edward  Hotel  on  the  night 
of  March  5th,  was  as  a  place  transformed.  Beauty  reigned 
supreme,  mirrored  in  the  happy  faces  of  fair  maidens.  Like  the 
moon's  ray  shining  upon  the  bosom  of  a  clear  star- reflecting  lake, 
the  various  beams  of  white  and  coloured  lights  played  over  the 
swaying  throng. 

Melody  floating  on  the  air  in  dreamy  Moon  Waltzes,  carried  the 
thoughts  of  one  and  all  far  away  to  orbits  where  joy,  happiness, 
and  perhaps  love,  reigned  supreme. 

Again  the  syncopated  rhythm  of  the  Broadway  Collegians  in- 
spired the  dancers  with  increasing  exuberance  and  vitality.  Above 
the  strains  of  music,  laughter  rang  out,  adding  to  the  general  air 
of  care  free  happiness  that  pervaded  the  ballroom. 

As  if  to  bring  all  to  a  climax  at  such  times,  the  clear,  well- 
pitched  voice  of  a  darky  entertainer  would  suddenly  be  heard  in- 
spiring the  orchestra  and  dancers  alike,  to  further  and  even  more 
strenuous  endeavour. 

The  guests  of  the  Engineers  have  never  failed  on  such 
occasions  to  find  waiting  for  them,  at  an  appropriate  time,  a 
splendid  soul-satisfying  repast.  This  year  supper  was  even  further 
graced,  since  Tommy  Kingston,  to  the  delight  of  all  present,  con- 
sented to  sing  a  favourite  selection. 

The  novelty  dance,  held  after  supper,  bears  living  testimony  to 
the  ingenuity  with  which  students  in  the  Engineering  Faculty  have 
ever  been  credited. 

At  three  o'clock  the  final  strains  of  music  died  away.  A  small 
genie  moving  here  and  there  among  the  tired  but  happy  throng 
would  have  heard  frequent  exclamations  of  satisfaction  from 
youths  and  maidens  alike. 

One  more  party  has  been  recorded  in  the  annals  of  time.  Tt  is 
the  opinion  of  one  and  all  that  the  Annual  School  At-Home  this 
year  has  achieved  a  place  among  the  social  functions  of  the 
University  that  can   scarcely  be   exceeded. 

All   hail  to  the  Committee.     Well  done.  School. 
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^>d)ool  JUtgbt  at  2|art  ?|ousie 

FEB.  2,   1826 

School  Night  this  year  was  a  bigger  success  than  ever  before. 
There  seemed  some  doubt  in  Hart  House  as  to  the  general  question 
of  Stunt  Nights,  but  the  doubts  were  thoroughly  dispelled  by  the 
School  men.  The  party  was  so  popular  that  Grads  as  far  back  as 
1900  subscribed. 

The  Fourth  Year,  in  their  depravity,  exhibited  Mad-Nicotine — 
the  horrifying  experiences  of  a  student  in  a  haunted  residence.  The 
"Hand"  was  a  professor  who  had  foully  murdered  a  man  caught 
smoking  in  his  laboratory.  It  was  said  by  many  of  the  'fair' 
present  that  they  wouldn't  sleep  that  night. 

The  Miners  had  another  gory  time  entitled  /'The  Shooting  of 
Dan  McGrew" — it  was  most  McGrewsome,  he  was  shot  over  and 
over,  and  bled  every  time. 

In  the  East  Common  room  the  House  of  David  misbehaved 
a  la  Gull  Lake.  They  all  had  beards  on,  so  that  the  real  Culprits 
are  unknown. 

The  Bar  was  under  the  very  efficient  management  of  the 
Chemical  Club.  They  dispensed  weenies,  hotsy  totsies,  and  Ho-och 
right  out  of  the  Still. 

Besides  all  these,  stunts  in  the  Tank  and  the  Big  Gym.  provided 
entertainment.  The  whole  house  was  thoroughly  used.  Even  the 
dark  corners  seemed  to  have  some  allure — (See  Torontonensis  for 
photographs ) . 

Food  was  served  by  an  efficient  staff  of  School  men  in  the  Great 
Hall,  and  was  eaten  in  three  positions,  standing,  sitting  and  lying 
down. 

For  dancing,  Bert  Till  supplied  melody  in  the  Gym,  and  Herb 
Smith  in  the  Great  Hall.  Coloured  lighting  effects  were  used  in  the 
Hall,  were  very  well  done  and  added  much  to  the  party. 

The  patronesses  were  Mrs.  Young,  Mrs.  Treadgold  and  Airs. 
Parkin.  Thanks  are  due  them  in  particular,  as  such  a  huge  and 
informal  party  as  School  Night  is  always  difficult  for  the 
patronesses. 
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Wfyt  engineering  £>otitty 
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"Dire  was  the  clang  of  plates,  of  knife  and  fork 
That  merciless  fell  like  tomahawk  to  work." 

Dr.   Wolcott. 

Again  Hart  House  was  the  stage  set  for  the  proof  that  School 
Spirit  comes  not  wholly  from  the  bottle.  Two  hundred  and  fifty 
embryo  engineers  and  distinguished  guests  attended  the  Thirty- 
sixth  Annual  Dinner  of  the  Engineering  Society.  The  Faculty  did 
themselves  proud  and  many  professional  visages  were  seen  gathered 
about  the  festive  board.  All  present  demonstrated  nobly  their 
ability,  not  only  to  drink  the  traditional  and  illegal  forty  beers,  but 
also  to  encompass  l'Acide  Sulphurique,  Gravier  d'Irlande  and 
Encre-Siene  brulee,  as  listed  on  the  menu,  with  the  grace  of  past- 
masters.  Indeed,  there  were  many  evidences  of  rigorous  fasting 
for  this  great  event. 

Under  the  capable  direction  of  Ro  Smythe,  the  rejuvenated 
"Toike  Oikestra"  banded  together  and  wafted  sweet  and  gentle 
strain^  of  jazz  and  melody  over  the  assembled  multitude,  who 
showed  their  appreciation  by  keeping  time  for  the  dinner  with  their 
knives  and  feet. 

After  the  toast  to  the  King,  and  the  borrowing  of  cigarettes, 
Reg.  Rochester,  of  evangelical  fame,  proposed  the  toast  to  the 
University.  Sir  Robert  Falconer,  in  replying,  urged  us  to  get  the 
most  out  of  those  advantages  obtainable  only  in  our  university 
life — meaning,  of  course,  the  School  Dinner.  Monty  Laughlin. 
our  piano-pounding  vice-president,  in  proposing  the  toast  to  the 
Faculty,  took  the  opportunity  to  thank  that  august  body  for 
relieving  him  of  the  arduous  task  of  selling  chocolate  bars  and 
cigarettes.  The  Dean  responded  in  a  way  that  did  School  credit. 
Professor  Bain,  in  replying  to  the  toast  to  the  Profession,  proposed 
by  Ro.  Smythe,  gave  his  audience,  as  usual,  a  treat  in  the  art  of 
oratory,  and  added  to  his  following  those  unfortunate  freshmen 
who  had  as  yet  missed  the  opportunity  of  hearing  him. 

The  speaker  of  the  evening,  Mr.  S.  B.  Gundy,  Past-President 
of  the  Toronto  Board  of  Trade,  gave  an  interesting  and  en- 
lightening address  on  Canada's  immigration  problems,  and  urged 
us,  as  future  citizens,  to  look  to  our  country's  welfare  in  this 
direction.  His  address  contained  just  the  right  proportion  of  sound 
advice,  reminiscence  and  humour. 

The  representatives  of  our  confreres  at  McGill,  Queen's  and 
R.M.C.  each  briefly,  with  a  few  well-chosen  words,  responded  to 
the  toast  to  the  Sister  Societies  by  E.  G.  Davies,  our  well-known 
silver-tongued  orator. 
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Hereupon  several  Schoolmen  were  dragged  from  under  the 
tables  and  placed  upon  their  feet,  and  with  a  rousing  "Toike  Oike" 
and  "Toronto"  the  Thirty-sixth  Annual  Dinner  passed  into  history. 

A  freshman  was  heard  to  remark,  upon  exit,  that  it  was  the 
best  Engineering  Society  Dinner  he  had  attended. 

The  hard  working  committee  are  to  be  congratulated  upon  the 
success  of  their  efforts.  It  is  to  be  hoped  that  future  dinners  will 
receive  such  whole-hearted^  support  and  advance  in  geometrical 
progression  to  a  zenith  which  should  never  be  reached. 

— Among  Those  Present. 


engineering  i&ocietp  elections 

The  School  election  campaign  was  ushered  in  on  Wednesday, 
March  10th,  by  the  customary  4.30  meeting — held  this  year  in  C.  22. 
At  this  gathering  the  members  of  2T6  assisted  the  president  in 
preserving  order  by  nominating  their  favourites,  such  as  Agnes 
McPhail,  Fatty  Arbuckle,  the  Haig  brothers,  and  like  notables, 
whose  names  were  greeted  by  due  enthusiasm  and  demolition  of 
seats,  book-rests  and  a  graduated  cylinder.  As  in  previous  years, 
material,  suitable  and  otherwise,  for  the  coveted  S.C.A.  offices  was 
not  lacking.  In  addition  to  nomination  of  suitable  candidates,  a 
vote  of  confidence  in  Don  Beam  was  moved,  which  subsequent 
events  proved  to  be  justifiable. 

For  the  next  day  or  so  the  electors  were  influenced  (?)  by  the 
annual  crop  of  signs,  blotters  and  cigarettes,  although  the  no- 
smoking  edict  seemed  to  have  had  a  somewhat  blighting  effect  on 
the  latter. 

On  election  day,  the  graduating  year,  in  order  to  form  its 
opinion  of  the  Engineering  Society  candidates  and  of  the  aspirants 
to  the  permanent  executive,  held  its  time-honoured  meeting,  which 
was  saturated  with  a  care-free  and  not  in  the  least  bit  critical  spirit. 
The  feature  of  this  meeting  was,  "We  are  the  pick  of  the  can- 
didates"— a  version  of  Tommy  Kingston's  classic,  by  Herbert 
Bertram  Kribs  and   Donald  Chauncy  Beam. 

After  luncheon,  which  was  enlivened  by  School  yells  and  the 
Toike  Oikestra,  the  East  Common  Room  was  taken  over.  School's 
right  to  this  room  on  election  Day  will  be  admitted  by  several 
members  of  other  faculties,  who  were  present  and  dared  dispute  it. 
When  they  had  been  disposed  of  satisfactorily,  Jeff's  "Dog"  vied 
with  Barrington's  "Hermit". 

The  polls  were  opened  at  12.30  p.m.  this  year,  in  order  that 
results  might  be  known  earlier.  Since,  in  a  School  man's  opinion, 
a  trip  to  a  down-town  theatre  always  follows  voting,  the  attendance 
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at  Shea's  and  the  Empire  was  considerably  increased  that  afternoon. 
At  the  latter  playhouse  several  members  of  the  "best  Faculty" 
played  havoc  with  the  bass  horn  by  tossing  pennies  into  it.  Of 
course,  at  half-time  the  customary  yells  made  their  appearance 

In  the  evening  2T6  held  a  dinner  in  Hart  House,  at  which  the 
permanent  executive  results  were  announced.  The  Toike  Oikestra 
was  there  again,  but  augmented  this  time  by  our  Ethiopian  friend 
from  Hamilton,  who  certainly  appeared  to  be  in  the  best  form 
possible.  "Sitting  on  Top  of  the  World"  seemed  to  be  his  favourite, 
and  this  was  literally  true  of  nearly  all  present.  After  the  dinner 
the  successful  candidates  voiced  their  thanks.  The  only  sad  note 
was  the  inability  of  two  members  of  the  year  to  be  present,  but 
this  was  somewhat  compensated  for  by  the  fact  that  Don  Beam 
had  once  more  proved  himself  to  be  a  real  he-man. 

Through  some  misunderstanding  all  the  necessary  equipment 
for  the  festivities  in  the  second  year  draughting-room  was  not  in 
evidence  early  in  the  evening,  but  this  was  finally  obtained  and, 
from  then  on,  joy  was  unconfined.  An  onlooker  described  the 
scene  as  "two  hundred  roaring  lions  writh  no  one  to  lead  them", 
and  this  was  the  case  when  it  was  discovered  that  the  cider  Avas 
vinegar.  From  time  to  time,  as  the  ballots  were  counted,  the 
results  were  announced.  Finally,  at  10.30,  the  tumult  subsided 
with  everyone  agreed  that  it  had  been  the  best  party  ever. 

C.  W.  Wttherell,  2T6. 
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The  first  event  of  the  Civil  Club  year  1925-'26  was  a  trip  to 
the  Welland  Ship  Canal.  We  are  indebted  to  Dean  Mitchell  and 
to  Mr.  A.  J.  Grant,  engineer  in  charge,  for  arranging  this  for  us. 
Unfortunately,  all  those  who  wished  to  go  were  unable  to  do  sc 
because  of  the  scarcity  of  busses  at  the  last  moment,  but  the  lucky 
ones  reported  a  good  time.  The  party  was  met  by  Mr.  E.  G. 
Cameron,  assistant  engineer  in  charge,  who  with  five  or  six  of 
his  staff  spent  the  afternoon  showing  the  boys  the  great  work ; 
pointing  out  features  of  canal  operation,  methods  of  construction, 
and  in  general  giving  them  a  most  interesting  and  instructive  time. 
The  trip  home  was   (at  least  from  Jordon)   a  howling  success. 

A  small  fraction  of  the  Club's  membership  next  gathered  to 
hear  Professor  Loudon's  lecture  on  "The  Making  of  Iron  and 
Steel".  Perhaps  the  autumn  sports  affected  the  turnout;  let's  hope 
there  was  some  excuse.  Anyway,  the  number  present  was  by  no 
means  indicative  of  the  excellence  of  the  discourse.    . 

According  to  custom,  the  annual  Civil  Club  Smoker  was  held 
in  Hart  House  just  before  Christmas.  The  fires  of  wit  burned 
brightly  on  this  occasion,  and  many  a  wise  remark  fell  on  the 
ears  of  the  assembled  Civils.  Don  Beam's  recitation,  "De  Skonk 
I  Hont",  brought  forth  cheers,  and  the  soothing  tones  of  Ro 
Smythe's  Toike  Oichestra  added  pleasantly  to  the  evening.  The 
usual  mean  remarks  about  the  Chairman  were  in  evidence,  but 
otherwise  a  comparatively  good  time  was  had  by  all. 

The  next  event  was  the  reception  of  the  Club  by  Messrs. 
McGregor  and  Mclntyre,  Steel  Fabricators,  Toronto.  There  was 
a  very  good  turnout,  and  the  boys  were  high  in  their  praise  of  the 
proprietors  and  also  of  Mr.  A.  R.  Robertson,  Assistant  Manager, 
who  carefully  explained  many  practical  details  and  methods  of 
manufacture. 

At  "School  Night"  this  year  the  Civils  of  2T7,  under  the 
direction  of  Monty  Laughlin,  and  starring  King  Harry  Brown, 
staged  one  of  Gull  Lake's  famous  House  of  David  scenes.  From 
a  dramatic  point  of  view  it  was  terrible!  The  actors  looked  like 
the  devil  and  acted  worse,  but  their  songs  were  quite  a  redeeming 
feature,  and  the  performance  went  over  big. 
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After  Christmas  there  were  a  lot  of  other  attractions  which 
were  keeping  everybody  out  late  and  broke,  so  nothing  more  was 
done  until  the  middle  of  February,  when  a  Civil  Club  Dinner  was 
held,  for  which,  through  the  kindness  of  Warden  Bickersteth  and 
Roy  Gilley,  we  were  able  to  secure  the  dining  room  of  the  Faculty 
Union,  Hart  House.  The  speaker*  of  the  evening  was  Professor 
C.  R.  Young,  the  subject  of  whose  talk  was  "The  Lives  and 
Characteristics  of  the.  Great  Engineers".  In  his  very  interesting 
way  Professor  Young  outlined  in  chronological  order  the  lives  of 
many  engineers,  from  Brindley  to  the  two  noted  Canadian 
engineers,  Sir  Sanford  Fleming  and  Sir  John  Kennedy.  It  was 
possible,  during  the  course  of  the  address,  not  only  to  perceive 
those  personal  characteristics  which  made  famous  the  names  of 
these  men,  but  also  to  trace  the  development  of  engineering  from 
the  rough  and  ready  trade  of  Brindley  to  its  present  form. 

On  this  occasion  Rex  Complin  proposed  a  toast  to  "School" 
and  in  speaking  of  that  intangible  something  which  is  present  at 
all  gatherings  of  Schoolmen,  said — "Gentlemen,  there  is  much 
'School  spirit'  here  to-night".  Whereat  Scotty  Grime  arose,  and 
with  a  profound  bow  solemnly  murmured  the  engineer's  syllable 
of  affirmation,  "Check".  Which  remark  was,  under  the  circum- 
stances, signally  appropriate. 

Professor  Loudon  replied  to  the  toast  to  "School",  and  as 
usual  his  message  was  timely  and  encouraging.  He  spoke  of  the 
"School  Spirit"  of  yesterday  and  of  that  of  to-day,  not  as  is  so 
often  done,  with  fond  retrospect  for  the  "Good  Old  Days",  but 
rather  the  opposite.  "Tommy"  says  "School  Spirit"  is  better  than 
ever.  "Tommy"  knows !  Let  the  word  travel  far,  for  there  are 
those  who  doubt. 

Of  the  twenty-three  Civils  of  2T6  there  were  twenty-three 
present  at  this  dinner.  One  hundred  per  cent}  strong !  We  are. 
proud  of  this,  and  if  it  doesn't  go  down  in  history  it  will  not  be 
our  fault. 

So  much  for  the  affairs  of  the  Civil  Club  of  the  year  1925-'26. 
But  there  are  other  years  coming,  and  perhaps  a  suggestion  would 
not  be  amiss.  As  you  all  know,  there  was  rather  a  sparseness  of 
technical  meetings  of  the  Club  this  year,  the  only  reason  for  this 
being  that  the  demand  for  this  form  of  activity  is  exceedingly 
small.  It  would  appear  that  the  bulk  of  the  student  body  is  com- 
posed of  two  types  of  fellows.  One  is  hard  working,  earnest, 
concientious  and  all  that,  but  he  feels  that  all  his  time  should  be 
spent  with  purely  academic  pursuits;  so  that  when  speakers  ad- 
dress the  Club  he  passes  over  the  opportunity  and  perhaps  finishes 
a  drawing.  The  other  type  of  chap  you  know  well.  He  is  either 
about  to  watch  a  game  of  water  polo,  go  home  to  get  shaved  for  a 
dance,  or  else  he  simply  must  finish  this  game  of  African  Golf  over 
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in  the  corner.  Now  please  don't  be  insulted  at  this,  nor  think  it  all 
pessimistic  rot,  but  do  remember  that  in  order  to  be  proficient  in 
Civil  Engineering  the  practical  engineering  view-point  must  be 
developed,  and  since  such  practise  is  impossible  while  studying,  it 
behooves  a  man  to  listen  to  what  practising  engineers  have  to  say. 
Remember,  that  anybody  can  learn  by  his  own  experience,  but  that 
the  wise  man  learns  from  the  experience  of  others.  Think  of  the 
young  engineer  that  John  Kelman  tells  about,  who,  when  he  saw  his 
first  bridge  collapse,  groaned,  "There  goes  that  damned  decimal 
point". 

As  a  body,  the  Civil  Club  extends  its  hearty  thanks  to  Professors 
Gillespie,  Young  and  Loudon,  honourary  officers,  for  their  co- 
operation and  assistance  this  year.  We  deeply  regret  Professor 
Gillespie's  illness  and  consequent  absence,  but  trust  that  by  next  fall 
he  will  be  quite  well  again,  and  able  to  return  to  "School". 

To  the  members  of  the  Club  the  Executive  wish  to  state  that  it 
has  been  an  honour  and  a  pleasure  to  serve  them.  We  know  our 
mistakes  have  been  many,  but  we  hope  that  those  to  follow  will 
have  profited  by  our  experience  and  that  the  Civil  Club  will  enjoy 
permanent  success. 

Finally,  let  us  congratulate  Don  McCrone  on  his  election  to  the 
office  of  Civil  Club  Chairman  for  the  year  1926-27.  This  year  Don 
has  shown  that  he  is  well  fitted  for  the  position  and  that  he  is  made 
of  the  stuff  to  win.  He  is  of  the  kind  whose  best  is  good  and  will 
be  freely  given.  Back  him  up,  and  be  assured  that  in  supporting 
your  Club,  yourselves,  " School",  and  Canada  will  benefit,  and 
yourselves  by  no  means  the  least. 

W.  Herbert  Kribs. 
Jf  'Ml  UP  Ttf£  &\i/££  1 
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Looking  back  over  the  year  of  1925-26,  we  see  the  activities  of 
the  Club,  now  in  the  dim  and  hazy  past,  each  one  encircled  with  a 
halo  of  success  which  radiates  interest  for  those  who  took  a  part 
in  putting  these  activities  across. 

Let  us  take  things  in  the  order  in  which  they  are  to  be  found 
on  the  tablets  of  stone  of  our  worthy  and  grand  recording 
secretary.  There  in  clean  cut  engravure  it  says  that  "the  American 
Society  of  Mechanical  Engineers  and  the  American  Institute  of 
Electrical  Engineers  take  great  pleasure  in  donating  prizes  for 
technical  paper  competitions  open  to  members  of  this  Club". 
Hearing  of  this  golden  opportunity  to  become  wealthy,  a  fair 
number  of  senior  men  revamped  portions  of  their  theses,  gave  the 
results  new  and  more  imposing  titles  and  then  waited  patiently  to 
hear  the  final  words.  The  A.S.M.E.  prizes  were  awarded  to 
CEC.  HEARD  and  JOHN  CADE,  while  CHESTER  SOUCY 
and  CARL  POLLOCK  accepted  those  offered  by  the  A.LE.E. 
Both  organizations  held  student  meetings  at  which  the  successful 
competitors  presented  their  papers.  The  success  of  this  competition 
in  the  past  two  years  should  warrant  the  radio  broadcasting  of 
these  speeches  to  a  much  larger  audience. 

The  weekly  student  meetings  were  carried  on  in  each  depart- 
ment again  this  year.  The  success  of  these  meetings  is  well 
recognized,  and  next  year  will  see  them  in  the  calendar  as  a  part  of 
the  curriculum.  Many  good  papers  were  presented  this  year,  a 
wide  variety  of  subjects  being  presented. 

Our  first  outing  was  the  annual  trip  to  the  Niagara  Falls  power 
plant.  The  party,  numbering  about  sixty,  and  accompanied  by 
Professors  Angus,  Zimmer  and  Taylor,  to  whom  the  entire  success 
of  the  trip  is  attributed,  left  Toronto  on  the  early  morning  boat, 
arriving  at  the  Queenston  Generating  Plant  just  too  late  for  break- 
fast. But  who  were  the  two  men  who  literally  missed  the  boat 
that  morning?  Unfortunately  we  were  too  far  off-shore  to  see 
who  they  were,  but  we  all  know  that  refunds  were  made  to 
Ed.  Davies  and  Koichi  Kadota! 
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The  trip  through  the  power  house  was  very  interesting  and 
much  credit  is  due  the  Hydro  men  who  patiently  answered  all  our 
questions,  and  succeeded  in  bringing  out  the  same  number  that 
entered  (according  to  roll  call).  Where  we  went  (officially)  and 
what  we  saw,  is  all  included  in  our  reports,  so  why  mention  it  here. 
But  who  has  forgotten  the  dinner  at  the  Refectory?  One 
Scotchman  is  reported  to  be  still  trying  to  consume  his  leg  of 
chicken,  while  Kep  Lally  and  Ron.  Gooderham  remained  at  least 
until  the  following  morning.  Then  coming  home  nearly  every  one 
took  things  easy.     Tired  ?     No !     Smitty  had  the  floor ! 

Soon  after  this  trip,  and  shortly  before  Christmas  ,  we  made 
another  early  start;  this  time  in  T.T.C.  busses  bound  ior  Gait.  It 
was  an  eventful  trip,  just  full  of  delays  !  Who  was  it  that  sug- 
gested that  short-cut  to  Dundas  ?  And  who  has  forgotten  the 
pitiful  sight  Red  Campbell  and  Bill  Weaver  made  while  they  were 
keeping  an  eagle  eye  on  the  disabled  bus?  However,  after  all  the 
delays,  by  doing  the  odd  sixty  miles  per,  we  managed  to  reach  Gait 
an  hour  or  so  behind  schedule,  but  in  plenty  of  time  and  wonderful 
shape  to  punish  the  duck  dinner  they  set  before  us: 

While  in  Gait  we  inspected  several  plants,  including  Goldie- 
McCulloch,  Babcock  and  Wilcox,  Canadian  Machinery  Corporation, 
Sheldon's,  Gait  Machine  Screw  and  the  Hydro  Station.  Gait  is  a 
real  city  and  is  truly  named  the  "Birmingham  of  Canada".  That 
evening  we  were  guests  at  a  dinner  given  by  the  Gait  Board  of 
Trade,  after  which  we  were  welcomed  to  the  city  by  Mayor  Gardner. 
The  Club  offers  many  thanks  to  Mr.  Spotton,  a  grad  of  School, 
and  to  Mr.  Campbell,  of  the  Board  of  Trade,  for  the  fine  pro- 
gramme they  arranged  for  us.  Then  after  giving  a  few  farewell 
Toike  Oikes  we  left  for  Toronto.  Oh !  to  have  been  one  of  the 
lucky  men  in  the  rear  bus!  Why?  Just  ask  Scotty  Bruce  what 
the  advantages  were.  100  yards  in  six  flat  was  Scottie's  record  for 
that  night. 

The  last  social  activity  of  the  Club  was  the.  dinner  at  the 
Carls-Rite  Hotel.  A  darn  fine  dinner  but  too  many  empty  chairs. 
That  was  the  night  that  Mr.  Leacock,  Leaky  Steam  Cock's  brother, 
made  his  commemorable  speech  and  Professor  Bain  told  his  catchy 
little  fairy  tales.  The  dinner  served  at  least  one  good  purpose, 
for  now  we  know  why  the  fourth  year  Electrical  rep,  insisted  on 
having  the  dancers. 

This  incoherent  resume  of  the  year's  activities  would  be  in- 
complete if  some  mention  wrere  not  made  of  the  co-operation  of  the 
members  with  the  Executive.  Successes  have  repaid  our  efforts, 
and  in  closing  we  wish  all  luck  to  the  incoming  Executive  of  the 
leading  Club  in  School.  Ted  Nugent. 
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The  first  meeting  of  the  M.  &  M.  Club  was  held  in  the  form  of  a 
smoker  at  Hart  House,  during  the  latter  part  of  October.  The 
first  part  of  the  evening  was  devoted  to  business,  the  most  im- 
portant of  which  was  the  election  of  officers  for  the  year.  This 
completed,  the  Freshmen  were  initiated  into  the  Club  as  true 
Miners  and  Metallurgists.  John  Barrington,  as  Master  of 
Ceremonies,  very  ably  conducted  this  ancient  and  solemn  rite. 
The  meeting  then  adjourned  from  the  East  Common  Room  to  the 
Great  Hall,  where  lunch  was  served,  after  which  burst  forth  a 
brilliant  flow  of  oratory  from  various  members.  Bill  Martin,  due 
to  both  literary  style  and  subject  matter,  won  the  honours,  but 
Jerry  Gray  and  Al  Lee  ran  a  close  second. 

A  business  meeting  was  held  in  C-32  about  one  week  later,  to 
fill  the  vacant  offices  of  Vice-President  and  Secretary. 

In  December,  a  dinner  was  held  in  the  North  Common  Room  in 
Hart  House.  After  a  most  excellent  meal  the  Club  was  addressed 
by  Mr.  Keilly,  President  of  the  Standard  Mining  Exchange.  Mr. 
Keilly's  talk  was  both  interesting  and  instructive.  It  has  been 
rumoured  that  one  of  the  fourth  year  miners  has  since  speculated 
rather  heavily  on  the  Grain  Market. 

In  January  the  M.  &  E.  and  the  M.  &  M.  Clubs  held  a  joint 
meeting  in  C-22.  Mr.  Haight,  Chief  Engineer  of  the  Canadian 
Ingersoll  Rand,  and  Mr.  Doyle,  Director  of  the  Ingersoll  Rand 
student  training  course,  spoke  to  the  members  present  on  that 
Company's  method  of  training  Engineering  graduates  to  fit  into 
their  organization. 

On  School  Night  the  Club  gave  a  very  creditable  account  of  itself 
in  the  presentation  of  that  well-known  melodrama,  ''The  Tragedy 
of  Dan".  On  this  occasion  John  Barrington  and  Bill  Kirkpatrick 
volley  upon  volley  from  their  six-shooters,  while  Miss  Geraldine 
Gray,  a  freshette  of  the  Club,  as  leading  lady,  won  nothing  but 
admiration  from  even  the  most  severe  of  critics. 

In  February  the  Club  held  a  dinner  in  Hart  House.  The 
appetites  of  the  miners    and    metallurgists    appeased,    Mr.    G.    C. 
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Bateman,  Secretary  of  the  Ontario  Mining  Association,  spoke  to 
the  members.  Mr.  Bateman  was  very  enthusiastic  and  optimistic 
as  to  Ontario's  Mining  future. 

During  election  time  a  meeting  was  held  in  C-22  to  afford  an 
opportunity  to  candidates  for  Chairman  of  the  Club,  and  other 
officers  of  the  Engineering  Society  to  speak.  As  School  men  thrive 
on  elections,  no  mention  need  be  made  of  the  success  of  the 
meeting. 

The  Club  most  heartily  and  sincerely  congratulates  Doug.  Dow 
on  being  awarded  a  Rhodes  Scholarship.  All  regret  the  illness 
which  forced  Doug,  to  give  up  his  academic  studies,  and  hope  that 
he  effects   a  speedy  and   complete   recovery. 

This  year's  executive  wish  to  thank  Ro.  Smythe  and  Bill  Cook 
for  their  help  in  connection  with  the  stunt  on  "School  Night",  and 
also  to  thank  the  members  of  the  Club  for  hearty  support  in  all 
undertakings. 

We  now  hand  over  to  Mr.  "Bill"  Martin,  under  whose  guidance 
we  look  and  hope  for  a  bigger  and  better  next  year  for  the  Club. 

A.  D.  Dickson,   Chairman. 
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True  to  tradition,  the  Industrial  Chemical  Club  has  for  another 
year  maintained  the  coveted  distinction  of  being  one  of  the  peppiest 
clubs  in  School. 

Club  activities  started  off  with  a  smoker  in  Hart  House.  The 
Freshmens'  self-introductory  speeches  were  supplemented  by  homo 
talented  recitations  of  a  rare  nature.  The  officers  of  the  year  were 
elected  as  follows:  lion.  President,  Prof.  J.  W.  Bain;  lion.  Vice- 
President,  Prof.  E.  G.  R.  Ardagh;  President,  J.  I).  Hawken;  Vice- 
President,  |.  (i.  Anderson;  Secretary-Treasurer,  (i.  R.  Connor; 
Curator,  W.  I).  I  ruin;  Year  Reps.,  E.  T.  W.  Bailey,  C.  A.  Mc- 
Martin.  \V.  C.  Maedonald,  II.  B.  Barton.  Two  student  papers 
were  read,  by  Mr.  J.  B.  Peek,  on  paper  manufacture,  and  Mr.  K.  T. 
W.   Bailey,  on    Portland  Cement  manufacture. 

In  the  annual  trip  of  inspection  the  Club  this  year  hung  up  a 
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distance  record  that  will  take  some  beating.  Far  away  Detroit  was 
the  objective,  via  the  ''Skipper's''  bus.  The  first  stop  was  made  at 
Wallaceburg,  where  the  plant  of  the  Dominion  Sugar  Co.  was 
visited.  The  Club  was  the  guest  of  the  Company  at  a  banquet  that 
will  long  be  remembered  by  those  present.  The  Dominion  Glass 
Co.  was  then  paid  a  visit,  after  which  the  journey  was  continued  to 
Windsor.  There  the  Canadian  Salt  Co.  was  inspected.  The  Club 
was  the  guest  of  the  Company  at  luncheon  at  the  Essex  County  Golf 
Club.  Amid  torrents  of  rain  the  huge  plant  of  the  Ford  Motor  Co. 
was  visited.  Most  of  us  thought  America  was  a  very  wet  country 
that  day. 

The  term  was  concluded  by  a  smoker  in  Hart  House.  Moving 
pictures  and  an  address  by  Mr.  Bullard,  on  "Fibre",  made  up  a 
very  enjoyable  programme. 

The  Annual  Dinner  of  the  Club  was  held  at  the  Madison  Inn. 
Dr.  Van-de-Linde  gave  a  very  interesting  address  on  "Sources  and 
Manufacture  of  Rubber".  Music  was  supplied  via  radio  from  the 
King  Eddie. 

School  Night  tested  the  skill  of  the  Club's  mixers  and  the  bottled 
display  of  the  Club's  efforts  was  the  cause  of   favoured  attention. 

The  mid-term  smoker  was  held  in  the  Madison  Inn,  when  Mr. 
R.  Presgrave,  of  London,  gave  a  very  interesting  address  on  "Pure 
and  Artificial  Silk". 

The  year  ended  with  a  dinner  at  Hart  House,  tendered  by  the 
Toronto  Section  of  the  Society  of  Chemical  Indusrty,  at  which  the 
members  of  the  Club  and  of  the  Arts  Chemical  Club  were  the 
guests.  The  programme  for  the  evening  was  supplied  by  the  two 
student  clubs.  The  Industrial  Chemical  Club  was  represented  by 
Mr.  E.  L.  Gaudin,  who  spoke  on  "The  Cracking  of  Oils",  and 
Mr.  E.  T.  W.  Bailey,  whose  subject  was  "Autogenous  Welding". 
Mr.  R.  Welland  gave  a  mandolin  solo.  The  meeting  was  voted  a 
huge  success  and  it  is  our  earnest  hope  that  it  will  become  a 
yearly  affair. 

Like  last  year,  a  three-cornered  contest  for  the  Chairmanship  of 
the  Club  was  waged  at  this  year's  elections.  The  successful  candi- 
date was  Mr.  J.  G.  Anderson.  To  Gord's  leadership  we  leave  the 
affairs  of  the  Club  with  confidence  and  all  best  wishes  for  the 
future.  J.  D.  Hawken,  Chairman. 
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The  beginning  of  the  fall  term  saw  the  old  gang  back  once  more 
and  along  with  them  a  dozen  new  members. 

Early  in  October  the  department  resumed  one  of  its  most  in- 
teresting activities, — the  sketching  trips.  Almost  every  week 
during  the  fine  weather  an  afternoon  was  spent  in  the  field  sketching 
the  fleeting  beaut.es  of  Autumn. 

Thanks  to  the  Toronto  Brick  Company  the  third  and  fourth 
years  had  an  opportunity  of  viewing  the  manufacture  of  brick 
through  all  its  stages.  The  morning  was  spent  in  the  Toronto 
plants.  After  dinner  at  the  National  Club,  the  plants  at  Milton 
were  inspected.  This  was  a  most  interesting  and  enjoyable  ex- 
pedition. 

The  first  meeting  of  the  Club  was  held  in  the  form  of  a  dinner, 
at  the  Five  Sisters'  Tea  Rooms,  on  November  5.  Mr.  J.  H.  Craig, 
the  honorary  president,  gave  an  address  of  great  interest  to  the 
members.  At  this  meeting  the  club  had  the  opportunity  of 
welcoming  Mr.  A.  W.  McConnell,  a  former  member  of  the  staff, 
who  happened  to  be  in  town.  The  freshmen  with  the  old  en- 
thusiasm were  properly  introduced  into  the  mysteries  of  the  club. 
After  a  few  words  from  Professor  Wright  the  meeting  was 
adjourned. 

The  next  dinner  took  place  on  February  4th.  The  speaker  was 
Mr.  J.  M.  Lyle,  one  of  the  city's  most  prominent  architects,  who 
gave  a  very  interesting  talk  on  the  profession.  The  Misses  Wright 
entertained  with  some  musical  numbers.  Following  this  a  motion 
picture  was  shown  before  the  meeting  was  adjourned. 

Early  in  March,  an  exhibition  of  European  photographs,  con- 
sisting of  the  Albert  James  MacDonald  Travelling  Collection,  was 
held  in  the  exhibition  room.  These  views  were  exceptionally  fine 
and  of  considerable  value  to  the  architectural  student. 

Perhaps  the  most  enjoyable  function  of  the  club  this  year  was 
the  Masquerade  at  the  home  of  Mr.  Coates,  on  March  20th.  The 
decorations  in  the  house,  as  well  as  the  costumes,  were  oriental, 
and  gave  a  very  colourful  effect.  Good  music  and  lunch  rounded 
OUt  a  wonderful  party. 
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The  Annual  Exhibition  of  the  Architectural  Club  is  to  be  held  in 
East  Hall,  University  College.  President  Falconer  will  open  the 
exhibition  on  April  10th.  The  club  is  looking  forward  to  a  very 
successful  exhibition. 

In  closing  I  wish  to  thank  the  club  members  for  their  support, 
especially  the  executive,  and  wish  the  incoming  President,  Mr.  R.  S. 
Hanks,  and  his  executive,  even  a  greater  and  greater  success. 

H.  M.  McLaughlin, 

President,  Architectural  Club. 


®f)e  Bebattng  Club 


It  is  with  pardonable  pride  that  the  Faculty  of  Applied  Science 
and  Engineering  may  review  the  achievements  of  her  students  in 
all  phases  of  Inter  faculty  competition  during  the  past  year.  With 
the  aim  of  maintaining  the  prestige  of  the  School  in  the  academic 
world,  and  for  the  personal  benefit  of  its  members,  the  Debating 
Club  has  functioned  this  year  in  a  manner  that  cannot  fail  to  be  a 
source  of  gratification  to  the  undergraduates  of  this  Faculty. 

Believing  that  ability  in  the  persuasive  art  is  essential  in  any 
walk  of  life,  and  particularly  in  the  Engineering  profession,  the 
Debating  Club  has  attempted  to  furnish  opportunity  for  improve- 
ment along  lines  of  public  speaking,  and  incidentally  to  contribute 
to  the  formidable  array  of  successes  with  which  School  is  credited 
in  competitive  spheres. 

The  Club's  activities  have  been  many  and  varied.  By  open 
meetings  in  which  members  individually  discuss  a  subject  which 
has  been  introduced  by  a  well-informed  speaker ,  the  foundation 
necessary  for  ease  of  bearing  and  fluency  of  speech  is  laid. 
Progress  has  been  tested  by  a  series  of  inter-year  debates  for  the 
Segsworth  shield,  in  which  several  promising  representatives  have 
been  discovered. 

In  the  first  of  these  events,  the  Seniors  were  unable  to  persuade 
the  judges  "that  the  course  in  Applied  Science  and  Engineering 
should  be  extended  to  five  years",  a  revolution  which  was  opposed 
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by  the  Freshmen.  In  the  following  debate,  the  Second  tyear 
established  the  fact  "that  the  method  of  conducting  nominations  and 
elections  by  /the  Engineering  Society  in  the  past  has  not  been  con- 
ducive to  the  formation  of  the  most  efficient  administration".  The 
third  year  was  unable  to  refute  the  contention  of  the  Sophomores 
that  the  Hare-Spence  method  of  computing  votes  was  inaccurate 
and  should  be  discarded.  The  final  round  brought  the  historic 
antagonists,  the  First  and  Second  Years,  together.  The  eloquence 
of  the  Freshmen  was  effective  in  demonstrating  "that  the  action  of 
the  Council  in  restricting  the  sales  by  the  Engineering  Society  is 
justified",  thereby  re-establishing  the  students'  faith  in  the  wisdom 
of  that  .venerable  body.  Those  who  have  represented  their  re- 
spective years  in  this  series  are,  Messrs.  Pollock  and  McGuire  for 
the  Fourth  Year,  A.  C.  Lee  and  (G.  B.  Smith  for  the  Juniors, 
Messrs.  Petersen  and  Klein  the  Second  Year,  while  the  names  of 
C.  Parker,  G.  R.  Lord  and  J.  Argo  will  adorn  the  Segsworth 
Shield  as  the  victorious  orators  of  the  Freshman  Year. 

The  Science  Debaters  met  with  a  large  measure  of  success  in 
the  Inter-College  Debating  Union  Series.  After  the  default  of  the 
Faculty  of  Medicine  in  the  first  round,  due  apparently  to  a  sudden 
acquisition  of  frigid  pedal  extremities,  Schoolmen  were  entertained 
by  Trinity  College,  when  the  latter  supported  a  motion  "that  it 
would  be  in  the  best  interests  of  British  Imperial  Defence  that 
Turkey  be  dismembered  and  divided  into  Imperial  Provinces". 
C.  A.  V.  Armour  and  W.  G.  Raymore,  for  Science,  persuaded  the 
judges  that  such  was  not  the  case.  Advancing  to  the  third  and 
semi-final  round  with  McMaster  University,  Messrs.  Pollock  and 
Lord  unsuccessfully  opposed  the  resolution  "that  the  principle  of 
the  minimum  wage  should  be  extended  to  apply  to  all  workers  in 
Canadian  industries". 

The  participation  of  the  School  of  Science  in  the  semi-final 
debate,  which  has  not  occurred  for  some  years  past,  is  a  distinct 
achievement. 

The  Annual  Oratorical  Contest  held  at  the  close  of  the  year's 
programme,  has  been  a  means  of  judging  the  degree  of  proficiency 
attained  by  the  rising  orators.  In  this  competition  W.  G.  Raymore 
of  2T7,  next  year's  Chairman  of  the  Club,  received  the  first  place 
and  the  challenge  trophy ;  G.  B.  Smith  of  the  same  year  was  awarded 
the  second  prize,  while  C.  Parker  of  2T9  ranked  third.  The 
display  of  eloquence  on  this  occasion  justifies  the  conclusion  that 
Mr.  Davies'  tenure  of  office  as  Chairman  of  the  Club  has  been 
attended  by  a  remarkable  measure  of  success. 

May  the  Muse  grant  the  persuasion  of  an  Anthony,  the  ardor 
of  a  Cicero,  the  poise  of  a  Pericles  and  the  subtlety  of  a 
Demosthenes  to  those  of  the  School  of  Science  who  aspire  to 
distinction  in  the  forensic  art. 
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In  a  short  few  weeks  our  undergraduate  days  swill  be  over. 
Our  class  has  been,  all  through  our  course,  very  much  together. 
We  have  been  loyal  supporters  of  the  Engineering  Society  at  all 
times,  and  are.  proud  of  it.  Shortly  we  shall  be  scattered  in  the 
four  directions  and  shall  seldom  meet,  but  let  us  always  keep  that 
class  unity. 

We,  the  members  of  the  permanent  executive,  realize  the 
responsibility  you  have  entrusted  with  us,  and  will  at  all  times 
endeavour  to  fulfil  the  wishes  of  the  class.  We  all  belong  to  the 
Alumni  and  shall  all  receive  the  University  Monthly;  gentlemen, 
let  us  throw  our  solid  support  behind  the  Alumni ;  it  is  a  duty,  and 
if  there  is  work  to  do,  let  us  do  it. 

There  is  a  movement  among  the  recent  graduates  to  link  the 
last  live  graduating  years  together.  You  will  no  doubt  hear  more 
of  this  later;  it  may  mean  much,  when  in  distant  centres,  to  be 
welcomed  and  introduced  by  sincere  friends  with  a  common  bond. 
If  you  have  suggestions  to  make,  write  the  secretary,  Mr.  Ed. 
Davies,  and  they  will  be  acted  upon. 

In  conclusion  we,  the  executive,  wish  to  thank  you  for  the 
high  honour  you  have  bestowed  on  us,  and  assure  you  at  all  times 
of   our  prompt   co-operation. 

R.  E.  SMYTHE.    Permanent    President. 
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Qtfje  #rabuattng  J^ear 

Our  last  year !  Hardly  have  we  noticed  the  months  speed  by. 
To  sketch  the  class  history  since  October  would  be  easy  from  an 
academic  viewpoint — it  may  be  summed  up  as — Thesis  and  Exams. 
But  there  has  been  more  in  our  lives  than  the  mere  moiling  over 
weighty  tomes  and  the  interpreting  of  copious  notes — a  great,  vast, 
glorious  More. 

The  Year  smoker  was  held  in  Hart  House,  as  the  first  social 
number,  where  an  entertainer  and  impromptu  stories  made  a 
perfect  stag  party. 

Following  this  came  the  trip  to  Niagara  on  the  "No  Smoking" 
boats,  from  which  we  returned  full  of  cigarettes,  costly  viands  and 
little  knowledge. 

The  Senior  School  dance  on  December  2nd,  proved  to  be  the 
outstanding  event  of  the  fall  term,  and  2T6  showed  themselves  to 
be  true  worshippers  of  Terpischore. 

The  new  term  found  us  facing  life  anew — the  thesis  done  and 
nothing  on  the  immediate  horizon. 

"Stunt  Night"  early  in  February,  gave  2T6  the  opportunity  of 
demonstrating  how  a  show  should  be  produced,  together  with  the 
bad  effects  of  studies.  Acknowledgement  is  hereby  made  for  the 
"hands"  so  gracefully  loaned  by  2T7. 

On  February  12th,  at  Ryan's  Art  Galleries,  came  the  Graduation 
Dance — our  dying  shout.  A  more  facile  pen  has  transcribed  its 
wonders  and  glories  on  a  neighbouring  page. 

Various  functions,  other  than  those  of  the  year,  then  claimed 
our  attention  for  a  month. 

But  on  March  12th — let  it  never  be  forgotten — history  was  made 
when  the  whole  year  staged  an  orgy  at  Hart  House  which  Bacchus 
himself  could  never  hope  to  imitate.  The  occasion  was  Election 
Night,  so  that  when  some  members  of  the  year  played  Indian  with 
the  table  covers,  nobody  cared. 

Our  activities  have  not  all  been  social,  by  any  means. 

Our  athletes  have  distinguished  themselves  in  many  sports.  We 
are  proud  of  the  achievements  of  Jim  Chorolsky  in  swimming  and 
gym.  team,  Carl  Pollock  in  running  and  rowing,  George  Rumble  in 
rowing,  and  Bill  Kirkpatrick  in  rugby.  Besides  these  Intercollegiate 
men  we  have  numerous  "S"  holders,  who  have  added  to  "School's" 
trophies  and  honour. 

Realizing  that  we  cannot  mention  all  those  who  have  so 
generously  given  themselves  in  our  interests,  yet  we  feel  that  a 
few  acknowledgements  are  due  to  those  not  on  the  Executive,  who 
have  laboured  in  our  interests  unnoticed  and  unsung.  Cecil 
Armour  has  toiled  greatly  with  Toike  Oike.     Stunt  Niidit  also  was 
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under  his  capable  direction.  Ron.  Gooderham,  with  Transactions, 
has  proved  himself  a  willing  worker.  Ro  Smythe,  our  S.A.C. 
representative,  has  fought  for  our  interests  on  many  occasions. 
The  Executive  take  this  opportunity  of  thanking  him  for  his  kindly 
advice  and  co-operation.  To  "Ro"  also  goes  the  credit  for  the 
regeneration  of  the  Toike  Oichestra,  which  contains  many  fourth 
year  men.  Hip  Pearson  is  to  be  blamed  for  an  excellent  section  in 
Torontoncnsis,  and  thanked  for  his  energy  on  our'  behalf.  To 
Don  Beam  goes  unstinted  praise  for  the  best  dinner  and  dance  of 
the  age.  Ed.  Davies,  by  representing  Varsity  in  Debating,  has 
brought  tribute  not  only  to  us,  but  to  "School".  Doug.  Dow  we 
shall  always  remember  as  an  outstanding  scholar  and  athlete,  who 
served  his  year,  school  and  college  willingly  and  well.  We  are 
proud  of  the  flourishing  condition  of  the  Engineering  Society  under 
Kep.  Lally,  and  the  popularity  of  its  tributaries  under  the  Club 
chairman. 

Surveying  the  situation  it  may  be  said  that  every  function, 
notable,  auspicious  or  hectically  demoralizing  has  been  planned, 
fostered  and  executed  by  2T6,  who  leave  behind  achievements  to 
be  pointed  at  always,  paralleled  perhaps,  but  surpassed  never. 

The  future  of  our  year  as  an  entity  lies  in  the  hands  of  our- 
selves and  our  Permanent  Executive,  who,  under  the  competent 
leadership  of  Ro.  Smythe  will  endeavour  to  further  the  aims  of 
2T6  to  the  utmost.  Ed.  Davies  as  Secretary-Treasurer,  and  a 
future  Osgoode  man,  may  be  depended  on  to  send  us  all  the  news, 
couched  in  legal  phraseology  and  lofty  themes. 

And  now,  with  our  well-rounded  education  and  lasting  friend- 
ships and  memories,  we  scatter. 

x\ll  happiness  and  professional  success  to  every  man. 

E.  R.  Gomplin. 


B.  m  moto---'26 

RHODES   SCHOLAR  ELECT 

'One  honour  won  is  a  surety  for  more"- 

Larochefoiicauld. 


Surely  the  words  of  the  seventeenth  century  soldier,  statesman 
and  moralist  have  found  substantiation  in  him  whom,  having 
honour   received   honour.     We   rejoice   that   his  life   should   be   so 
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moulded  as  to  merit  the  rank  of  Rhodes  Scholar,  and  we  regret 
that  he  may  be  unable  to  assume  the  attendant  benefits. 

Douglas  Willard  Dow  was  born  in  Gravenhurst,  Ontario,  on 
December  20,  1901.  In  his  early  years  the  foundation  of  his 
education  was  laid  by  his  mother,  wha  taught  him  until  he  was 
eight  years  of  age.  His  Public  School  education  was  completed 
at  Rossland,  B.C.,  from  where  he  went  to  Enderby  High  School. 
Upon  matriculation  he  had  the  distinction  of  winning  a  scholar- 
ship, tenable  at  the  University  of  British  Columbia.  His  desire 
was,  however,  to  take  his  university  training  at  Toronto,  and  to 
this  end  he  relinquished  the  scholarship.  Going  from  Enderby  to 
Amyox,  B.C.,  he  entered  the  Public  School  there  as  a  teacher,  and 
when  he  left,  after  two  and  a  half  years,  he  held  the  principalship. 

Being  in  a  position  then  to  realize  the  ambition  of  a  university 
education,  he  came  east,  and  in  September,  1922,  enrolled  in 
Chemical  Engineering  in  the  Faculty  of  Applied  Science.  Passing 
his  first  year  with  honours,  he  entered  the  second  as  President  of 
his  class,  and  in  that  year  transferred  to  the  course  in  Metallurgical 
Engineering.  Again  he  passed  with  honours,  and  in  his  third  year 
he  was  elevated  to  the  highest  office  in  School,  namely:  the  Presi- 
dent of  the  Engineering  Society. 

Combining  the  leaven  of  sport  with  his  activities  as  a  student, 
he  played  rugby  with  the  Junior  School  team  of  1922  and  the 
University  O.R.F.U.  team  in  1923  and  1924.  During  the  winters 
of  1923-24  and  1924-25  he  was  prominent  in  interfaculty  basket- 
ball, being  elected  captain  of  the  championship  Senior  School  team 
in  the  latter  season. 

It  was  unfortunate  that  in  the  fall  of  1924  lie  should  sustain 
an  injury  which  gave  him  trouble  during  the  following  summer 
and  necessitated  confinement  for  a  time. 

Apparently  in  good  health  upon  his  return  to  School  in  the  fall 
of  1925,  it  was  learned  with  regret  that  he  would  be  unable  to 
resume  his  duties  in  the  Engineering  Society.  Medical  advice  was 
that  any  activity  other  than  prescribed  school  work  would  be 
unwise. 

Towards  the  end  of  the  fall  term  his  selection  as  a  Rhodes 
Scholar  was  announced.  Then  at  a  time  when  congratulations 
were  being  showered  upon  him,  a  few  of  his  intimate  friends 
learned  with  startling  suddenness  that  he  would  be  compelled  to 
give  up  school    for  a  time  at  least. 

Respected  by  all  with  whom  he  associated  for  his  forceful 
character  and  determination,  guided  by  honesty  of  conviction  and 
clarity  of  purpose,  he  was  eminently   fitted   for  leadership. 

Well  might  it  be  said      "lie  was  a  man,  take  him   for  all  in  all." 
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&f)e  <§rafcmation  Bance 

On  the  north-east  corner  of  Jarvis  and  Wellesley  streets  there 
stands  a  magnificent  house  of  old  Toronto,  now  known  as  Ryan's 
Art  Galleries.  It  is  easy  to  imagine  the  gay  parties,  family 
parties,  which  were  held  there  when  Toronto  and  jazz  were 
young.  The  Graduation  Dance  of  '26  was  a  fitting  revival  of  these 
splendours.  From  the  time  the  lights  came  swinging  around  the 
driveway  to  deposit  their  radianlj  cargoes,  until  these  same,  now 
tired  people  were  picked  up  again,  the  dance  was  '26's  party,  their 
family  party,  their  last  party,  and  for  all  these  reasons  a  wonderful 
party. 

In  spite  of  Gilbert  Watson's  music,  a  perfect  floor,  and  the 
charming  young  ladies  which  School-men  always  pick,  it  was  not 
a  riotous  affair,  not  like  the  At-Home.  Why  do  thoughts  of 
graduation  subdue  and  solemnize  us?  But  then,  of  course,  it  is 
so  very  likely  that  the  girl  has  been  brought  to  the  Grad  Dance, 
and  good  behaviour  thus  imperative.  Yet  who  would  have  it 
otherwise?  Throughout  our  four  years  there  have  been  plenty  of 
hilarious  times;  this  one  is  different,  unique,  for  us  the  only  one, 
and  the  last.  As  such  it  stands  out  from  the  mob  as  not — just 
another  dance. 

The  details  of  the  dance  were  well  carried  out.  Of  these  might 
be  mentioned  the  diploma-like  parchment  rolls  for  programmes, 
the  mortar  boards  worn  by  the  orchestra,  and  the  essentially  2T6 
prizes  for  the  novelty  dance.     The  sitting-out  places  were  superb. 

Worthy  of  special  comment  was  the  supper.  If  you  know 
Ryan's,  you  will  recall  that  at  the  end  o!  that  queerly  decorated 
Moorish  sort  of  room,  three  steps  lead  down  into  the  conservatory. 
Pause  a  moment  at  the  top  of  these  steps.  Before  you  the  glass 
sides  of  the  room  stretch,  to  widen  into  the  circular  end,  in  the 
centre  of  which  the  fountain  plays.  Everywhere  amid  the  gay 
profusion  of  palms  and  flowers  white-clothed  tables  dot  the  room, 
bearing  toothsome  delicacies  and  gay,  paper  hats  of  every  descrip- 
tion. All  is  scurry  and  confusion  as  the  dancers  rush  in,  attempt- 
ing to  put  on  two  or  three  kinds  of  hats  at  once.  Flat  green 
derbies  and  golden  diadems  adorn  fluffy  bobbed  heads,  and  striking 
indeed  are  the  Dean  and  Professor  Bain  in  black  stovepipes.  With 
the  coffee  the  inimitable  Don  and  Bert  appear  to  render  the 
Engineers'  song  and  other  favourites.  And  so  back  to  dance 
again. 

The  measure  of  success  of  the  dance  is  summed  up  in  the  few 
words,  charming  patronesses,  radiant  young  ladies,  good  music, 
and  the  spirit  of  '26. 
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As  we  move  on  to  the  climax  of  a  heavy  year  we  all  hope  to 
emerge  from  the  fiery  furnace  of  examinations  without  permanent 
injury  or  even  scorches  in  the  form  of  supps. 

The  School  Dinner  was  the  first  function  of  the  season,  and 
2T7  were  not  behind  other  years  in  accomplishing  its  success.  The 
Toike  Oichestra  with  a  large  percentage  of  the  third  year  men 
gave  a  splendid  performance. 

The  Senior  School  Dance  was  a  rare  success.  Those  who 
failed  to  attend  it  missed  a  treat  that  will  be  difficult  to  duplicate. 

The  Year  Smoker  was  held  after  the  Christmas  break.  Again 
the  School  Orchestra  under  Ro  Smythe  opened  the  evening  with 
a  swing.  Contributions  by  the  University  Stringed  Instrument 
Club,  Leoni  and  her  partner,  and  some  of  the  leading  spirits  among 
the  fourth  year  Miners  and  Civils  wrent  over  well.  An  interesting 
address  by  Professor  E.  A.  Smith  was  much  enjoyed. 

School  Night,  in  spite  of  some  doubts,  was  a  complete  success 
in  its  new  form.  The  Gull  Lake  Civils  ably  represented  the  year 
in  an  act. 

Little  can  be  added  in  praise  of  the  At-Home.  It  was  the 
party  of  a  lifetime — our  coloured  friend  Herain  was  one  of  the 
brightest  parts  of  the  evening. 

The  last  event  was  the  Nomination  Luncheon  held  at  Hart 
House  on  Nomination  Day.  Following  the  example  of  other  years, 
an  opportunity  was  afforded  every  one  who  desired  and  who  was 
qualified  for  office  to  be  nominated.  The  result  was  that  with  a 
few  adjustments  a  slate  of  good  candidates  was  obtained. 

Election  celebrations  were  the  la$t  flutter  before  our  final 
settling  down  into  harness  for  exam,  plugging.  School  spirit  was 
very  much  in  evidence  on  that  day,  especially  towards  evening. 

The  Executive  wishes  to  thank  all  the  members  of  the  year 
who  worked  so  willingly  on  committees.  And  on  behalf  of  the 
year  we  thank  Monty  Laughlin  and  Aubrey  Sieverl  for  the  able 
way  in  which  they  carried  out  their  work  in  the  Engineering 
Society.  It  was  not  through  lack  of  appreciation  that  their  contest 
for  Presidency  of  the  Engineering  Society  was  unsuccessful. 

I  hand  over  the  reins  to  George  de  Laplante  and  his  Executive, 
feeling  sure  that  2T7  will  be  more  than  ever  successful  in  the 
coming  year. 

\i.  Lee. 
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Cold  water  can  only  do  useful  work  of  itself  by  running:  down 


hill.  This  is  not  the  case,  however,  with  boiling  water.  This  has 
been  an  ebullient  and  argumentative  year  for  2T8,  and  two  big 
pieces  of  work  have  been  accomplished. 

First  the  Initiations.  In  the  eves  of  staid  and  forgetful  middle- 
age,  the  "f rightfulness''  of  this  institution  varies  as  sin  x.  It  reaches 
a  maximum  periodically.  This  year  the  Arts  and  the  Meds  reached 
a  maximum,  and  used  zoological  specimens  in  their  rites.  The 
Meds,  of  course,  can  ply  their  trade  at  their  Initiation  if  they  wish. 
If  the  Arts  have  animal  complexes,  that  is  the  best  time  to  work 
them  off.  They  did  both  of  these  things,  in  both  cases.  So  the 
"Firing  Squad"  oiled  up  its  knee-joint  and  shined  the  "boot"  in 
anticipation  of  what  the  School  men  would  do :  the  School  men 
being  a  bad,  rough  lot,  with  no  finer  feelings.  But  the  School  men 
didn't.  We  had  a  ritual,  quiet,  dignified  and  impressive ;  proving 
that  childishness  is  all  very  well  for  children,  that  the  higher  things 
of  life  are  worth  while,  and  that  a  good  laugh  is  to  be  prized  most 
highly. 

The  second  big  job  was  the  Jr.  School  Dance.  The  committee, 
by  careful  expenditure,  put  on  a  large  layer  of  "Dog"  and  held  the 
party  at  the  King  Edward.  Everyone  contended — were  even  ready 
to  wager — that  large  sums  would  be  sunk, — lost.  The  attendance 
was  less  than  last  year  by  25  couples  ;  they  danced  to  the  fiddling  of 
Romanelli.  And  when  the  Fiddlers  et  al.  were  paid,  a  net  profit  of 
some  thirty  dollars  remained.  Hosanna !  Impossible?  Of  course 
— but  look  at  the  thirty  ! 

The  Frosh  outdid  themselves  too,  at  the  Soph-Frosh  Banquet. 
They  are  to  be  felicitated  on  a  'job  well  done,  and  thanked  for  a 
good  party. 

On  February  26th,  2T8  repaired  en  masse,  to  Hart  House  for 
dinner.  A  smoker  was  held,  and  at  eight  the  Year  trooped  over 
to  occupy  a  block  of  seats  at  Loew's  Uptown.  The  audience  de- 
manded an/1  encore  of  Henry  VIII,  and  enjoyed  it  hugely.  This 
was  more  or  less  of  a  departure  from  established  practice  at  Year 
parties,  and  it  was  most  successful. 

And  thus  we're  half  finished— God  and  the  Faculty  so  willing. 
Time  seems  to  fly  faster  and  faster.  It  seems  but  last  week 
that  we  registered — II  Yr.  Next  week  we'll  graduate; 
ill  ten  days  be  married,  and  in  a  fortnight  Hoary  Grandfathers. 
But  always  Engineers.  As  a  School  man  once  said  to  a  "Grande 
dame"  who  sniffed  when  he  was  presented  as  an  Engineer, 
"Madame,  were  it  not  for  us.  you  would  be  unable,  even,  to  keep 

yourself  clean". 

J.  M.  C.  Laziek. 
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Wi)t  Secret  ^ertrice 

OCT.  23,   1926 

On  a  dark,  dank,  dismal  autumn  night,  there  assembled  before 
the  "Old  Gym"  a  long,  uneven  line  of  unkempt,  grotesque  figures. 
These  were  lost  freshman  souls,  seeking  admittance  to  the  sacred 
portals  of  "School",  ready  to  endure  the  mystic  rites  of  manhood. 

Each  neophyte  was  clad  in  a  scanty  sack,  from  which  protruded 
two  arms,  two  legs  and  one  empty  head ;  around  each  swan-like 
neck  was  tastefully  draped  that  accolade  of  servitude — the  green 
tie ;  each  one  in  a  grimy  fist  clutched  a  five-cent  piece,  known 
as  a  nickel,  of  which  eight  procure  a  hair-cut. 

And  while  they  stood  there,  shrinking,  fearful  and  timid,  there 
arose  from  the  edifice  in  front  such  a  din  as  could  only  be 
duplicated  by  forty  thousand  dervishes,  two  foghorns  and  three 
Chinamen. 

As  one  approached  the  guarded  portal  he  was  unceremoniously 
dragged  inside  and  blindfolded.  Then,  after  crawling  through 
the  porthole,  he  was  led  over  sixty  odd  miles  of  imaginary  nails, 
steps  and  corners.  Many  were  surprised,  no  doubt,  to  be  introduced 
to  Pres.  Falconer,  Dean  Mitchell  and  others,  who  were  ably  repre- 
sented by  self-appointed  proxies ;  finally  he  was  made  to  kneel 
devoutly  upon  the  sawdust,  his  head  bowed  in  meditation  upon  the 
rough-hewn  bench. 

When  all  worshippers  had  so  been  accommodated,  they  were 
left  for  several  minutes  in  utter  silence,  to  consider  their  sins. 
Each  knelt  in  terrific  suspense,  mentally  cringing  from  the  blows 
which  they  expected  any  minute  to  feel  upon  their  exposed 
anatomies.  As  the  seconds  dragged  by,  more  frantic  became  the 
mental  question — "When  do  they  start?" 

The  lights  were  doused,  the  blind-folds  removed,  and  the  con- 
gregation seated.  Each  freshman  now  found  himself  beside  a 
burly  sophomore,  who  savagely  dared  him  "To  start  something". 

To  the  blinking  freshies  a  strange  and  awesome  sight  was 
presented.  High  above,  in  front,,  behind  an  •  impressive  pulpit 
stood  solemnly  a  canonical  figure,  one  "Gummy"  Rochester,  in  the 
flowing  robes  of  saintliness.  Below,  on  his  port  and  starboard. 
posed  a  choir  in  evening  dress,  whose  glistening  shirt  fronts  threw 
back  ray  for  ray  the  light  from  one  solitary  candle  which,  perched 
Upon  the  pulpit,  alone  relieved  the  sombre  darkness. 

So  awed  were  the  freshmen  by  the  setting,  so  dumbfounded  at 
the  turn  in  events,  so  fearful  that  this  was  but  a  trick — the  fore- 
runner of  more  evil  happenings,  that  complete  silence  reigned. 
And  so  game  were  the  sophomores,  so  entertained  by  the  idea,  and 
so  well  had  they  realized  the  importance  of  their  conduct  on  that 
epoch-making  night,   that    the   silence   remained   unbroken. 
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Sputter,  sputter ! — and  a  hymn  stood  reproduced  upon  the 
screen.  From  behind  the  dulcet-voiced  choir  arose  the  lamenting, 
sobbing  tones  of  an  organ,  and  the  song,  was  rendered. 

Canon  Rochester  then  delivered  a  stirring  sermon  of  momentous 
portent  on  School  and  all  it  means,  choosing  his  text  from  a  verse 
of  Paul.  Following  this  the  offering  was  taken.  Four  stately 
sophs,  with  measured  tread  and  seraphic  brow,  passed  the  plush- 
covered  plates.  The  reverent  hush  was  broken  only  by  the  "clink !" 
and  "chink  !"  of  the  falling  coins.  The  sophomores  forgot  their 
purses  and  were  unable  to  contribute. 

Here  and  there  a  sophomoric  countenance  could  be  glimpsed 
wreathed  in  the  pain  of  controlling  a  paroxysm  of  uncontrollable 
guffaws,  but  the  heroic  souls  managed  to  get  the  upper  hand  and 
the  tension  was  not  sundered. 

Followed  then  another  hymn.  The  tall,  lean  preacher 
descended  from  his  point  of  vantage,  took  his  stand  beside  the  fount, 
from  which  he  lifted  dripping  fingers  to  inscribe  upon  the  fore- 
head of  each  neophyte,  who  filed  singly  past  the  mystic  symbols — 
S.P.S. 

The  still  bewildered  multitude  thereupon  dispersed  to  Hart 
House,  leaving  behind  only  the  elders  of  the  church  who  assembled 
in  the  vestry.  After  counting  and  suavely  pocketing  the  collection, 
these  worthies  followed. 

At  Hart  House  the  once  more  apparelled  frosh  were  treated  to 
outbursts  of  song,  rendered  as  only  Schoolmen  can.  A  hearty  feed 
followed  and  the  evening  was  over. 

Let  no  one  not  present  question  the  rites,  frantically  evolved  by 
a  daring  handful  of  men  at  3  a.m.  the  morning  before,  after  an  all- 
night  session  spent  in  an  endeavour  to  placate  an  irate  and 
threatening  Caput.     It  was  a  turning  point  in  Varsity  life. 

And  after  all,  the  most  important  part  of  any  initiation  was 
fulfilled — the  mental  hazard.  The  old  gnawing,  fearful  suspense 
we  have  all  felt — that  question,  "What  will  they  do  to  us?" — those 
still  passed  as  ever  through  the  minds  of  the  awaiting  year — 
wrecking  nerves  and  daunting  wills. 

And  since  that  may  be  forced  to  go  down  in  our  history  as  the 
last   initiation — let   us   cherish   its   memory. 

Rex  Complix. 


"A  point  to  Remember" 
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On  the  night  of  October  23rd  the  first  class  of  "reverend 
engineers"  was  ordained  at  School.  Instead  of  the  usual  slapstick 
and  kick-him-one-for-me  method,  the  affair  was  run  as  a  church 
service,  with  "Gummy"  Rochester  officiating  as  minister.  The 
duly  humbled  and  submissive  (?)  brethren  have  since  taken  a 
worthy  place  amongst  their  more  sophisticated  seniors,  and  next 
year  hope  to  render  the  gospel  to  the  neAV  frosh  in  a  more  realistic 
form. 

The  Frosh-Soph  Banquet  was  held  on  Dec.  15th  at  the  Carls- 
Rite  Hotel,  and  was  well  attended  by  third  year  men.  Dean 
Mitchell,  in  an  after-dinner  speech,  told  us  that  about  eight  per 
cent,  of  us  would  be  plowed  at  the  end  of  the  year.  The  speaker 
of  the  evening  was  Dr.  J.  C.  McLennan.  He  gave  a  very  inter- 
esting talk  on  modern  science  and  invention.  He  also  gave  an 
account  of  the  recently  discovered  helium  deposits  in  the  Caledon 
Hills.  As  usual  everybody  kept  shouting,  "We  want  Worky." 
Mr.  Workman  reluctantly  got  to  his  feet  and  told  a  delightful 
story  about  President  Taft  and  a  Frenchman. 

The  Junior  School  Dance  was  a  big  success.  It  was  held  in  the 
Pompeian  Room  at  the  King  Edward  Hotel.  Two  hundred  and 
fifty  couples  enjoyed  the  original  novelties  and  music. 

2T9  Smoker  took  place  on  Feb.  25  in  Hart  House.  The  year 
was  entertained  by  a  boxing  match,  moving  pictures,  a  sing-song, 
and  stories  by  Mr.  Workman,  after  which  a  lunch  was  served  in 
the  Great  Hall. 

There  are  many  talented  men  in  2T9,  in  spite  of  the  fact  that 
J.  M.  C.  Lazier,  2T8  president,  undertook  to  tell  us  that  we  only 
had  the  intelligence  of  twelve  year  olds. 

First  of  all  there  is  a  little  shrimp  named  Johnny  Goss,  who 
walked  away  with  the  Durnan  Cup,  which  is  emblematic  of  the 
best  all  round  swimmer  in  the  University.  He  is  also  Intercollegiate 
champion  in  the  one  hundred  and  two  hundred  yards.  Flarold 
Nimmo,  another  swimmer  of  great  repute,  is  also  an  Intercollegiate 
swimming  champion. 

Then  there  is  Jack  Deacon,  who  has  a  most  beautiful  voice. 
He  sings  in  a  church  choir,  although  there  is  some  gossip  about 
that  singing  isn't  the  only  attraction  at  his  church.  He  has  never 
beetl  heard  by  the  year  yet,  but  often  a  sweet  warbling  sound  may 
be  heard  if  one  gets  near  his  drafting  table. 

Then  we  have   Mel  Jones,  who  hasn't  his  equal  as  a  lady-killer. 

At  the  Junior  School  Dance  all  the  girls  were  "simply  wild" 
over  Rochereau  de  la  Sabliere.  They  all  kept  saying,  "Oh,  won't 
you  introduce  me  to  the  Frenchman"? 

It   was  a  question    for  some   time    just    why   Art    Boultbee   spent 
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so  much  time  at  Little  Vic  Rink,  until  it  was  discovered  that  he 
was  running  Mel  Jones  a  close  second,  except  that  his  efforts  were 
concentrated  more  or  less  on  one  person. 

We  have  also  an  actress  of  great  distinction  in  the  person  of 
Jerry  Gray.  His  interpretation  of  the  "Lady  who  was  known  as 
Lou"  at  School  Nite,  was,  to  say  the  least,  startling. 

With  all  due  respect  to  Morley  Lazier,  2T9  has  undoubtedly 
talent  enough  to  provide  "School"  with  all  her  future  celebrated 
engineers  and  all  her  future  athletic  champions. 

Next  year's  executive  is :  Pres.,  J.  W.  Deacon ;  Vice-Pres., 
G.  M.  Gray ;  Secretary,  Rochereau  de  la  Sabliere.  Great  things 
are  expected  of  this  executive  to  put  2T9  to  the  fore. 

J.  L.  Davenport,  Pres. 


Just  what  part  of  that  tribal  enthusiasm,  called  School  Spirit,- 
the  Toike  Oichestra  fills,  it  is  difficult  to  estimate,  but  it  is  not  small. 
It  supplies  that  joyous  atmosphere  that  is  so  essential  to  any  social 
function  of  university  life. 

School  was  particularly  fortunate  this  year  in  having  some 
fifteen  talented  musicians  that  were  willing  to  band  together  and 
practise.  After  a  few  of  these  sessions  the  orchestra  made  its 
debut  at  the  Annual  School  Dinner  held  in  the  Great  Hall  of 
Hart  House.  The  dinner  was  a  huge  success,  and  the  orchestra 
was  more  than  appreciated,  judging  from  the  applause  coming 
from  the  several  hundred  "Schoolmen"  assembled. 

The  next  important  function  for  the  orchestra  was  the  dinner 
given  to  Mr.  Bickersteth  on  the  occasion  of  his  birthday.  It  was 
the  source  of  much  satisfaction  to  the  members  of  the  orchestra 
to  be  able  to  add  to  the  ideal  surprise  that  was  given  the  Warden, 
especially  when  the  joyous  silence  of  the  seven  hundred  students 
was  broken  by  the  crash  of  the  orchestra  playing,  and  the  assembly 
singing,  "For  he  is  a  jolly  Good  Fellow".  Mr.  Bickersteth 
expressed  his  appreciation  to  the  orchestra  the  next  day  by  a 
sincere  letter. 

On  the  occasion  of  the  Annual  Meeting  of  the  Engineering 
Institute  at  the  King  Edward  Hotel,  the  orchestra  played  during 
the  introductory  luncheon.  That  their  services  were  appreciated  is 
made  known  by  the  following  extract  from  the  letter  received  by 
the  leader : 

"The  Toronto  Committee  in  charge  of  the  arrangements  for 
the   annual   meeting   have   instructed   me   to    write   you    conveying 


>  s  a 
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their  thanks  for  the  very  excellent;  services  rendered  by  yourself 
and  the  School  Orchestra  at  the  luncheon  on  January  27th.  They 
wish  to  assure  you  and  the  members  of  the  orchestra  that  the 
music  was  greatly  enjoyed. 

Yours  Very  Truly, 

(Signed)  L.  W.  Wynne-Roberts, 

Sec.  Toronto  Meeting  Committee". 

It  was  said,  after  the  annual  School  Election  luncheon  in  the 
Great  Hall  of  Hart  House,  that  the  efforts  of  the  orchestra  there 

were  "d fine".     Certainly  the  other  faculties  knew  that  School 

was  staging  some  important  event.  At  the  dinner  of  the  graduating 
year  the  same  evening,  someone  was  heard  to  say  that  things 
were  even  better,  in  spite  of  the  fact  that  the  tuba  expert  insisted 
on  playing  a  fiddle.     Anyway  it  zuas  a  great  party. 

It  is  the  earnest  wish  of  the  graduating  year  that  the  orchestra 
will  again  function  next  Fall  and  make  their  services  available  for 
the  School  festivities,  and  also  any  engineering  gatherings 
sponsored  by  graduates. 

The  leader  would  also  like  to  take  this  opportunity  of  thanking 
the  members  of  the  orchestra  for  their  loyal  support  this  year, 
and  also  for  the  generous  donation  of  their  time  and  talent  to 
School. 

Ro.  Smythe. 


School  atretic*,  1925=26 


Another  year  has  passed,  and  although  our  members  are  gradu- 
ally decreasing,  School  is  still,  and  always  will  be,  much  in  evidence 
on  the  Campus  and  in  Hart  House. 

Of  the  six  cups  School  held  last  year,  ,but  two  remain.  The 
cups,  emblematic  of  Indoor  Track  and  Rowing,  stay,  while  those 
of  Rugby  and  Outdoor  Track  go  to  Meds,  Hockey  to  LLC.  and 
Basketball  to  Dents.  We  offer  no  excuse  for  the  loss  of  these 
honours ;  the  better  team  invariably  wins, — but,  we  can  take  victory 
and  defeat  with  the  same  smile  and  "do  or  die"  spirit. 

This  year  the  Athletic  Association  formed  clubs  for  the  various 
sports  which  did  not  already  have  them.  It  is  the  duty  of  the 
club  executive  to  choose  managers  and  draw  up  a  budget  for  the 
equipment  required  for  the  ensuing  season.  The  track,  soccer, 
rowing  and  swimming  clubs  are  functioning  excellently,  but  there 
is  room  for  great  improvement  in  the  rugby,  baseball,  hockey  and 
boxing,  wrestling  and  fencing  clubs.  It  is  up  to  the  students 
interested  in  these  sports  to  see  that  their  club  is  organized  and 
functioning.  These  clubs  facilitate  the  work  of  the  Executive, 
which  may  then  concentrate  their  energies  on  constructive  work. 

The  ruling  in  granting  School  colours  was  also  changed  by  the 
executive.  Formerly  a  student  in  the  fourth  year  who  had  played 
on  teams  for  three  years  during  his  course  was  entitled  to  his  S. 
The  executive  considered  that  a  student  really  appreciated  his 
colours  while  still  an  undergraduate,  so  that  now  a  third  year 
student  who  has  played  on  three  interf acuity  teams  is  worthy  of 
consideration  at  the  end  of  the  playing  season. 

Another  important  move  was  in  giving  of  certificates  with  the 
colours.  These  certificates  are  much  like  the  form  of  certificate 
given  with  first  T's,  except  that  they  are  in  colours  (blue,  white. 
and  yellow).  These  certificates  will  be  given  to  all  undergraduate 
"S"  holders. 

The  executive  found  great  difficulty  buying  equipment  and 
supplying  colours  for  the  teams  with  but  $445.00.  However,  on 
the  second  plea  the  council  and  the  caput  took  pity  on  us,  and  have 
consented  to  collect  $2  per  man  in  the  I  all.  This  will  double  our 
income,  but  it  is  to  be  hoped  that  the  new  executive  will  foster 
the  "Scotch"  principles  and  not  double  the  club  budgets — but 
rather  save  the  money  and  treat  championship  teams  royally. 

We  cannot  bid  the  graduating  class  farewell  without  making 
special  mention  of  their  athletes.     There  arc  eight  T-holders  in  the 
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class,  and  of  these  we  might  mention  Carl  Pollock  as  the  shining- 
example  to  the  juniors.  Carl  has  won  his  T  in  two  sports,  and 
has  also  found  time  to  carry  off  two  scholarships.  Furthermore, 
he  seems  to  step  over  to  Queen's  Hall  quite  frequently. 

Our  meagre  funds  have  been  spent  in  the  following  manner: 

Assets 

Fees       $445.00 

Bank  balance,   1924-1925     23.86 


$468.86 

Expenditures 

13   S's    (unpaid  in   1924- 

1925)      $  19.50 

Rugby       134.05 

Soccer      59.00 

Basketball       34.00 

Baseball       5.30 

Swimming       21.70 

Track       18.37 

Rowing        29.50 

Hockey        73.15 

Torontonensis   and   Tran- 
sactions          27.00 

Towards  S's  46.50 

Sundries      9.00 


$477.07 


The  executive  have  been  extremely  economical  this  year,  as 
all  those  who  took  part  in  Athletics  will  agree,  and  yet  there  is 
a  debit  balance.  Surely  this  is  sufficient  reason  for  a  $2  fee.  Next 
year  we  hope  to  see  the  teams  equipped  as  they  should  be,  and 
hope  that  the  players  will  assist  the  executive  by  returning  equip- 
ment promptly  and  willingly.  If  this  is  done  successfully,  expenses 
will  be  considerably  diminished,  and  winning  teams  can  be  given 
some  suitable  remembrance. 

The  old  executive  wishes  every  success  to  the  new  one,  which 
will  be  ably  directed  by  Alex,  Ballachey.  Alex,  has  starred  for 
three  years  in  Inter  faculty  sport,  and  is  bound  to  be  a  guiding 
influence  in  executive  work. 

To  the  managers  of  the  various  teams  the  executive  tender 
their  greatest  appreciation  for  their  unceasing  and  often  un- 
rewarded efforts. 

C.  A.  Morrison, 

President.    S.P.S.    A. A. 
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Eotoing 

THE  INTERFACULTY  REGATTA 

On  a  cold,  windy  day  last  October,  some  dozen  men  clad  in 
scanty  and  variegated  attire,  stood  on  the  breakwater  of  Toronto 
Bay  at  the  foot  of  John  Street.  Far  down  toward  where  the 
Bluebell,  the  John  Hanlan,  the  Jasmine  and  their  sister  ships  steam 
out  on  their  trip  across  to  the  Island,  could  be  seen  two  misty 
splashes,  plainly  visible  on  the  choppy  bay.  As  the  moments 
passed,  the  splashes  developed  into  the  centipedial  shapes  of  two 
eight-oared  crews.  Soon  they  were  close  enough  to  distinguish 
personalities,  and  the  motley  crowd  began  cheering  vociferously. 
Swinging  long  and  comfortably,  School  II  crew  pulled  past  of 
U.  of  T.  boathouse,  to  the  accompaniment  of  a  vigorous  "Toike 
Oike",  a  full  four  or  five  lengths  in  front  of  the  opponents,  the 
would-be  Medicals. 

A  good  fire  warmed  their  chilled  marrows,  and  eager  for  the 
fray,  they  followed  their  rivals,  School  I,  into  the  final  race.  Out 
of  consideration  for  the  crews,  the  race  was  considerably  reduced, 
and  only  a  half-mile  stretch  faced  them  as  they  came  into  position. 

The  gun  got  them  both  off  to  a  fast  start,  and  Spike  Thompson 
was  licking  in  the  strokes  for  the  First  crew  when  a  pistol  shot 
proclaimed  trouble.  The  race  was  stopped  to  permit  someone  to 
shake  a  tremendous  crab  off  his  oar,  and  the  battle  was  renewed. 
Once  more,  after  an  interval,  that  sharp  report  called  the  boats  to 
a  standstill.  It  seemed  unfair,  as  it  was  quite  obvious  that  the 
First  crew  were  getting  fast  starts  each  time.  However,  the 
fortunes  of  war  must  be  abided,  so  off  they  went  again.  Aubrey 
Sievert,  stroke  of  the  Second  crew,  put  forth  tremendous  efforts, 
but  his  time  was  matched  by  the  long  arm  of  the  Thompsons ;  and 
past  a  leaping,  yelling,  cheering  group  of  maniacs, — winning  by  the 
barest  half  boat  length, — the  First  crew  glided  to  victorv. 

Such  is  the  history  of  School's  third  consecutive  success  in  the 
Interfaculty  Regatta.  The  presence  of  our  wonderful  School  Spirit 
was  remarkably  in  evidence  throughout  all  the  period  of  training. 
When  difficulties  and  exigencies  unlooked  for  gave  rise  to  some 
very  unpleasant  conditions,  the  situation  was  always  relieved  by 
that  friendly  camaraderie. 

The  excellent  work  of  Mort.  Robertson,  the  U.  of  T.  Rowing 
Club's  coxswain  from  School,  was  largely  responsible  for  the 
results  of  the  regatta.  We  could  wish  he  would  be  with  us  next 
year,  if  that  were  not  unkind.  Nevertheless,  there  is  no  reason 
why  School  cannot  repeat  the  performance  of  1925,  and  we  hope 
all  the  oarsmen  in  this  centre  of  "meekness  and  peace  fulness"  will 
1)(  nd  their  efforts  toward   that   i>oal. 
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Pernor  ^cfjool  &ugbj> 

Senior  School  were  placed  in  group  number  one,  with  Senior 
Meds  and  Dents. 

In  the  second  game  with  Senior  Meds  the  Senior  School  team, 
although  defeated,  showed  up  well  and  gave  promise  of  reversing 
the  score  in  the  next  contest. 

Senior  School  defeated  Dents  in  the  third  game.  Parkinson 
(Capt.),  Tuck  and  Hargraft  did  some  brilliant  running  and 
tackling  in  this  contest,  and  the  line,  although  lighter  than  Dents' 
line,  held  their  own. 

In  the  fourth  game  Senior  Meds  defeated  Senior  School.  The 
Meds'  team  was  much  heavier  and  held  a  big  advantage  over  the 
School  team  on  a  muddy  held.  Parkinson  and  Tuck  were  the 
outstanding  halves ;  Hargraft  played  a  clever  game  in  quarter  all 
season.  "Scotty"  Grime,  who  unfortunately  had  his  nose  broken, 
was  the  star  outside ;  Mel  Gordon  was  in  his  old  place  at  snap. 
Dick  and  Warner  were  the  best  linemen. 

The  squad  that  turned  out  for  the  Senior  School  Mulock  Cup 
team  last  fall  looked  very  promising,  and  since  Junior  School  had 
brought  the  Cup  to  the  old  Red  Schoolhouse  the  year  before,  we 
thought  that  Senior  School  would  retain  it  another  year.  However, 
we  were  disappointed,  although  they  did  not  come  far  from  this 
objective,  as  Senior  Meds,  who  finally  won  the  championship,  only 
defeated  them  by  a  small  margin. 

There  were  two  causes  for  this  disappointment.  The  first  was 
that  a  number  of  former  championship  men  went  to  take  places  on 
Intercollegiate  teams,  and  of  them  we  are  proud.  The  other  cause 
was  the  irregularity  with  which  the  players  turned  out  to  practice. 
The  manager  and  coach  worked  hard  to  get  the  players  out,  but 
no  backing  was  given  them  to  carry  on  any  systematic  training. 
Let  us  next  year  work  with  a  little  more  enthusiasm  for  the  teams 
who  are  representing  our  Faculty. 

Junior  g>d)ool  3^ugbj> 

Sr.  School  Rugby  team  started  the  season  by  defeating  the 
strong  Sr.  Arts  team,  which  was  considered  the  best  in  the  group, 
by  the  score  o!"  21  to  18.  This  game  certainly  showed  that  the 
School  team  had  the  ol'  lighting  spirit  in  coming  from  behind  and 
scoring  two  touch-downs  in   the  last   six  minutes  of   the  game. 

The  next  game  against  Sr.  Meds.  we  won  by  the  one-sided  score 
of  17  0.  As  Arts  two  days  before  had  had  difficulty  in  defeat- 
ing Meds.  it  appeared  as  though  Jr.  School  was  going  to  win  group 
III.      Such    was    not    so.      This    game    made    some    members    ot    the 
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team   too  confident,   and   from   then  on   it   was   very   seldom   there 
were  enough  men  out  for  practice  to  get  any  real  work  done. 

In  the  second  game  against  Sr.  Arts  we  lost  by  the  score  of 
6 — 2.  This  loss  was  partly  due  to  the  wet  field,  which  favoured 
the  heavier  Arts  team,  but  mostly  to  the  men  of  the  School  team 
not  knowing  their  signals. 

The  next  meeting  between  Jr.  School  and  Sr.  Meds.  was  rather 
different  from  our  first.  In  the  first  few  minutes  Meds.  scored  a 
touch,  and  in  another  five  they  had  the  ball  on  our  ten  yard  line. 
Luckily  they  lost  on  a  fumble,  and  from  then  on  the  ol'  fighting 
spirit  of  School  ruled.  For  the  rest  of  the  game,  played  in  an 
ocean  of  mud,  School  fought  back,  but  didn't  seem  to  be  able  to 
cross  the  Med.  line.  Five  times  with  two  or  three  downs  to  go 
and  only  one  yard  out,  Meds.  line  held,  and  we  lost  possession. 
However,  we  managed  to  get  three  points  on  rouges.  About  five 
minutes  from  the  end  of  the  game  Hancock  kicked,  and  the  ball 
rebounded  off  the  chest  of  a  Med.  half  into  the  arms  of  Captain 
Kearns.  Wasn't  it  a  relief  to  see  Red  gallop  between  the  goal 
posts  ?  Oh  Boy !  This  touch  was  converted,  and  ended  the  scoring 
for  the  game. 

This  game  had  the  desired  effect  of  getting  some  of  the  de- 
linquents out  to  practice,  and  on  the  following  Saturday  morning 
all  but  two  men  were  out.  In  spite  of  an  Intercollegiate  soccer 
match  between  McGill  and  R.M.C.  on  the  west  campus,  all  the 
members  of  the  team  who  turned  out  practised  on  the  east.  The 
feeling  about  the  team  now  was — We  know  our  signals.  Come  on, 
Arts. 

In  the  last  game  against  Sr.  Arts,  School  immediately  pressed, 
and  in  five  minutes  had  scored  a  touch,  a  rouge  and  a  safety  touch  ; 
the  last  score,  however,  was  only  counted  a  rouge.  Then  the 
trouble  started.  Some  big-hearted  Art  man  started  a  fight,  and, 
well,  two  School  men  got  the  axe  and  only  one  Art.  In  another 
minute  two  more  School  men  were  put  off  for  holding,  and  for 
four  minutes  School  had  only  eight  men  to  Arts  eleven.  In  spite 
of  these  odds  School  more  than  held  their  own  ,  but  this  greater 
effort  told  on  them  in  the  last  period.  In  the  second  half,  owing 
to  an  offside  and  a  fumble,  Arts  scored  two  touches.  School 
fought  back,  and  came  within  one  point  of  tieing  the  game. 

To  pick  the  stars  of  the  team  is  difficult,  but  here  we  might 
mention  Kearns,  Hancock,  Colombo,  George,  MacDonald,  Galim- 
berti.  If  all  members  had  turned  out  for  practice  as  faith- 
fully as  the  above  mentioned  players  the  silverware  might  have 
been  reposing  in  School  for  another  year. 

However,  better  luck  next  year. 
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The  following  is  a  list  of  the  players  on  the  team  : 
Halves — Hancock,  Kearns,  Smith,  Clark   (also  sub  quarter). 
Flying  Wing — George,  McCarthy. 
Quarter— -Hall. 
Snap — Langford. 

Insides — Colombo,    McKinnon,    Lamond,    Smith    R.    E.,    Skey 
Thwaite,  MacDonald. 

Middles— Hardy,   Chisholm,  Galimberti. 
Outsides — Moody,   Davidson,  Ing. 


gstfoctatton  jfootball 

The  football  conditions  existing  at  present  between  inter- 
collegiate and  inter  faculty  series,  have  proved  quite  unsatisfactory 
to  both.  This  season,  interfaculty  teams  were  formed  before  the 
intercollegiate  was  fully  underway,  with  the  result  that  several  men 
did  not  wish  to  play  just  one  or  two  games  for  Varsity  and  then 
be  disqualified  for  interfaculty  competition. 

However,  despite  the  prevailing  conditions,  Varsity  had  a  good 
team  in  the  intercollegiate  tournament,  which  this  year  was  held  in 
Toronto.  McGill  defended  her  honours  by  defeating  Varsity 
3 — 0  and  R.M.C.  4 — 0.  School  was  represented  on  the  Varsity 
intercollegiate  team  by  Armour  and  Legge.  Next  year  it  is  hoped 
that  the  tournament  method  of  games  will  be  discarded  and  a 
schedule  arranged. 

The  interfaculty  series  this  year  produced  some  smart  football 
teams,  each  group  being  keenly  contested.  To  strengthen  their 
chances,  School  entered  only  one  team.  Dents  and  Meds  were  the 
others  grouped  with  School,  the  former  winning  on  points, 
although  never  having  defeated  School.  The  team  was  weakened 
for  their  final  game  by  the  loss  of  Armour  and  Legge  to  the  inter- 
collegiate. Nevertheless,  the  team  which  School  fielded  should 
never  have  been  defeated,  had  the  decisive  game  been  played 
before  darkness,  as  the  tieing  goal  was  a  long  shot  which  the  goal- 
keeper never  saw. 

O.A.C.,  Dents,  Victoria,  Knox  and  Trinity  entered  the  semi- 
finals, Victoria  defeating  Knox  and  Trinity,  while  Dents  defeated 
O.A.C.  after  two  tie-games.  In  the  finals,  on  account  of  the  bad 
weather  conditions,  a  sudden  death  game  was  played  on  a  held 
which  could  hardly  have  been  in  worse  condition.  Neither  team 
was  able  to  play  the  football  of  which  they  were  capable,  and 
Dents  won  the  game  by  a  love  goal. 

Although  they  lose  Armour,  Cade,  McCullough  and  Legge  by 
graduation,  the   School   team   should   do   well    next    year,    as    these 
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gaps  will  undoubtedly  be  filled  by  capable  men, — football  players 
who  have  never  yet  turned  out,  or  chaps  desirous  of  learning  the 
game.  School  must  regain  her  soccer  supremacy,  and  this  can  only 
be  done  by  keen  competition  amongst  those  who  endeavour  to 
make  the  team.  Come  out  next  fall ;  fight  for  your  place  and  make 
others  fight  for  theirs. 

Remember,  that  in  Professor  Allcutt,  School  has  a  coach  who 
in  the  past  years  has  done  much  toward  the  success  of  the  football 
team,  and  who  will  gladly  instruct  any  who  are  new  to  the  game. 

The  team  was  composed  of  the  following — Magnan  (Capt.), 
Armour,  Cade,  McCullough,  Legge,  Roberts,  De  Laplante,  Shields, 
Barnes,  Thompson,  Burnside,  Grass,  Hillier,  Morrison  and  Helper. 

T.  A.  Legge,  Manager. 


Cngltstf)  &ugfy> 


Although  "Rugger"  may  be  considered  the  baby  of  Varsity's 
family  of  sport,  yet  it  is  pronounced  a  vigorous  and  "bouncing 
child". 

It  is  now  four  years  since  Intercollegiate  English  Rugby  was 
organized,  and  Varsity  has  managed  to  hold  the  championship  each 
year. 

During  the  past  year,  home  and  home  games  were  played  with 
McGill;  but  due  to  some  lack  of  district  organization,  exhibition 
games  were  the  only  ones  played  against  both  the  Hamilton  and 
Toronto  English  Rugby  Clubs. 

Although  there  is  not  yet  a  Faculty  League  in  which  School- 
men may  show  their  superiority,  yet  the  "School  may  be  proud  to 
know  that  she  was  well  represented  by  A.  C.  Lee,  A.  R.  Battye, 
J.  Thwaites,  D.  T.  Morris,  G.  Rumble,  J.  H.  Fox,  and  R.  Quance. 

In  spite  of  the  fact  that  graduation  will  cut  into  this  group,  it 
it  well  known  that  "School"  will  have  a  creditable  showing  in  the 
"new  blood"  which  comes  along  next  Fall. 

John  H.  Fox. 
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Paakettmll 

The  Sifton  Cup  has  passed  on  to  Dents  for1  this  year,  but  it 
was  by  no  means  a  gift.  This  cup  was  won  last  Spring  by  St. 
School  in  the  final  game  against  Jr.  School,  who  had  also  won 
their  way  into  the  finals.  In  defence  of  this,  School  developed 
two  strong  teams  which  gave  their  best  in  an  attempt  to  retain  it. 

From  the  start,  the  Jr.  School  team  was  looked  upon  by  every- 
one as  a  strong  contender  for  the  honours,  and  the  results  have 
proved  this  beyond  a  doubt.  Five  members  of  last  year's  team 
turned  out  again,  and  three  first  year  men  filled  out  the  team  very 
well.  The  group,  comprising  St.  Michael's,  O.C.E.,  and  Jr. 
School,  was  won  without  a  defeat.  The  semi-final  group  proved 
to  be  a  tougher  proposition,  but  School  came  out  ahead,  although 
one  game  was  lost  to  Forestry.  In  the  final  game  Jr.  Dents  were 
the  opponents.  A  slow  start  by  School  gave  Dents  quite  a  lead 
in  the  first  part  of  the  game.  In  the  second  half  School  began 
to  play  the  brand  of  Basketball  which  had  taken  them  success- 
fully through  the  preceding  games.  But  Dents  were  strong,  and 
the  come-back  had  not  been  staged  in  time.  Full  time  came  with 
the  score  20-17  for  Jr.  Dents.     Better  luck  next  year,  Jr.  School. 

The  following  men  played  on  the  team :  McKinney,  Faber, 
Swartman,  Trimble,  Burk,  Collins,  Parkins  and  Albertson.  The 
first  five  were  members  of  last  year's  team.  Collins  and  Parkins 
were  with  the  Varsity  Juniors  and  should  go  a  long  way  in 
Basketball  before  they  are  through.  The  manager  was  Harvey 
Skey. 

Last  December  the  Sr.  School  prospects  did  not  look  very 
bright.  Two  members  of  last  year's  champions  had  graduated ; 
Davies  was  with  the  Intermediate  Intercollegiate  squad,  and  Doug. 
Dow  had  been  forced  to  leave  at  Christmas  because  of  illness. 
I  low  ever,  when  the  time  came  for  the  first  game,  the  team  showed 
up  very  well.  The  group  was  not  easily  won,  as  Sr.  Vic.  had 
quite  a  strong  aggregation.  It  was  only  after  two  hard  struggles 
that  School  emerged  victorious.  Now  comes  the  sad  part,  the 
semi-final  group  with  Jr.  Vic.  and  Jr.  Dents  as  the  other  two 
teams.  The  first  game  was  with  Dents,  and  after  a  very  close 
battle,  with  each  team  in  the  lead  at  various  times.  Dents  were 
ahead  by  one  point  as  the  whistle  blew.  In  the  second  game,  with 
Jr.  Vic,  the  team  was  not  in  its  usual  form,  and  Vic.  won  by 
quite  a  margin.  This  eliminated  Sr.  School,  as  Dents'  two  victories 
over  Vic.  gave  them   the  group. 

The  team  was  made  Up  of:  Patterson,  McLean,  Bentley,  Irwin. 
Grime.    Hanks,    Scott,    Armour    and    Ballaehey.       Hewitt    was    the 
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manager.        Ed.    Davies   played    in   one    game   before    he    became 
ineligible. 

Last  year  the  School  teams  met  in  the  final.  This  time,  while 
both  reached  the  play-ofTs,  which  is,  in  itself,  quite  an  accomplish- 
ment, we  did  not  succeed  in  retaining  the  championship.  The 
Sifton  Cup  should  be  more  at  home  in  our  possession  than  any- 
where else,  if  the  number  of  times  School  has  won  it  means  any- 
thing. Next  year  we  must  make  every  possible  eflort  to  bring  it 
home  again,  along  with  various  other  trophies  which  have  strayed 
from  the  fold  this  year. 

A.  G.  Ballachey, 

Vice-Pres.   Basketball   Club. 


Zxatk  &tf)lettcg 


"School"  and  Track  Athletics  have  been  synonymous  terms  for 
so  many  years,  that  in  Interfaculty  competition  the  unusual  had  to 
happen  to  prove  the  old  saying  about  exceptions. 

After  six  consecutive  championships  to  the  credit  of  the  Faculty 
of  Applied  Science,  the  Langford  Rowell  Memorial  Cup  and  track 
honours  have  gone  for  a  brief  sojourn  to  the  Faculty  of  Medicine. 
However,  the  good  "School"  spirit,  which  stands  for  victory,  and 
nothing  but  victory,  will  next  year  bring  back  those  conditions 
which  had  come  to  be  traditional.  This  year's  departure  can  only 
be  accounted  for  by  fate's  decision  to  give  the  prize  elsewhere. 

The  Interyear  Field  Day  proved  to  be  very  successful,  with  the 
number  of  entries  well  over  a  hundred,  thereby  establishing  a 
precedent.  All  the  freshmen  were  required  to  enter  into  some 
form  of  active  competition,  either  in  the  regular  events  or  in  an 
obstacle  race,  provided  especially  for  them,  which,  thanks  to  the 
sophomores,  proved  to  be  the  event  of  the  day.  Regardless  of  the 
overwhelming  number  of  first  year  entries  2T8  repeated  their  last 
year's  success,  winning  the  honours  by  a  very  slight  margin. 

The  day  of  the  Interfaculty  Meet  found  the  "School"  team 
handicapped  due  to  several  promising  point-winners  being  unable  to 
compete.  The  competition  provided  the  champions,  was,  however, 
keen,  and  the  old  "School"  spirit  was  predominant  in  those  who  did 
their  best  to  uphold  it.  Davenport,  of  the  first  year,  gave  a  very 
good  account  of  himself  in  his  initial  appearance,  and  much  is 
expected  of  him  in  the  future. 

The  weekly  Indoor  Meet  held  in  Hart  House  during  the  early 
part  of  the  second  term  enabled  "School"  to  retrieve  her  position, 
by  retaining  the  Toronto  Cricket-  Club  Cup  for  the  fifth  year. 
The  score  with  the  Faculty  of  Medicine  has  been  settled,  and  the 
hope  is  that  in  the  future  the  two  cups  will  remain  in  the  permanent 
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possession  of  this  Faculty.  The  different  events  were  well  con- 
tested, and  many  good  times  and  distances  turned,  in.  The  mile 
relay  proved  to  be  the  outstanding  event,  when  the  team  composed 
of  Morrison,  DeLaplante,  Pollock  and  Russell  lowered  by  a  second 
the  previous  record  held  by  a  Med.  relay  team  since  1921.  Russell 
also  showed  his  usual  good  performance  when  he  equalled  the 
record  for  the  sixty  yard  dash. 

The  best  wishes  for  the  Track  Club  of  the  Faculty  of  Applied 
Science  are  extended  by  the  members  of  the  graduating  year.  The 
secret  of  success  in  any  venture  is  "pull  'together",  so  that  in  the 
coming  years  unselfish  co-operation  on  the  part  of  all  the  members 
of  the  old  red  building  will  surely  see  the  traditions  of  the  past 
kept  in  most  revered  esteem.  The  possibilities  in  the  undergraduate 
body  lie  in  the  hands  of  men  like  Morrison,  McKenzie,  Russell, 
Burke  and  Davenport.  If  they  continue,  as  their  past  efforts 
indicate  they  will,  the  hopes  of  those  members,  who  leave  all  in 
their  care,  will  surely  be  fulfilled. 

C.  A.  Pollock 


jockey   1925=26 


Another  successful  year  of  hockey  has  passed  by,  both  in  the 
Intercollegiate  O.H.A.  and  Interfaculty  series. 

The  Varsity  Intercollegiate  team  made  the  annual  tour  of  the 
American  Universities  during  the  Christmas  season,  and  were 
never  extended  to  win  all  the  games  played.  In  the  Intercollegiate 
Union  they  again  swept  aside  all  opposition  and  upheld  last  year's 
record  by  winning  all  league  games. 

This  year  the  team  has  gone  a  step  farther  by  defeating  Dart- 
mouth, winners  of  the  American  Intercollegiate  series,  by  a  score 
of  6 — 1,  and  are  now  world's  Intercollegiate  champions.  After 
several  weeks'  rest,  the  team  defeated  the  strong  Peterboro  aggre- 
gation, O.H.A.  winners,  by  the  score  of  14 — 2  on  the  round,  and 
looked  to  be  the  best  team  Varsity  has  ever  produced.  They 
then  defeated  "Gunners"  of  Ottawa,  8 — 4  on  the  round,  though 
the  team  was  weakened  due  to  the  sickness  of  several  players. 
In  the  finals  for  the  Allan  Cup,  Varsity,  as  last  year,  met  Port 
Arthur.  The  initial  games  were  played  in  Montreal,  the  first  going 
to  Port  Arthur  at  1 — 0,  while  Varsity  in  overtime  proved  best  by 
a  score  of  3 — 1.  The  series  thus  being  tied,  a  third  game  was 
played  in  Toronto,  resulting  again  in  an  overtime  of  30  minutes 
with  the  tie  still  unbroken.  The  4th  and  final  game,  after  a 
gruelling  contest,  went  to  Port  Arthur  in  20  minutes'  overtime  by 
a  score  of  3 — 2.     Varsity  in  both  these  final  contests  proved  the 
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best  team  in  the  initial  periods ;  but  their  men,  weakened  by  in- 
juries and  sickness,  although  righting  with  indomitable  spirit, 
were  unable  to  hold  their  fighting  opponents,  who  with  a  spirit 
seldom  equalled,  came  from  behind  to  win,  for  another  year,  the 
Allan  Cup. 

The  Intermediates  won  their  group,  but  were  later  defeated  by 
North  Toronto  in  the  first  round ;  while  the  Juniors,  although  they 
displayed  a  good  brand  of  hockey,  lost  the  majority  of  their 
games.  School  wras  represented  on  the  Senior  Intercollegiate  team 
by  Kirkpatrick,  and  by  Carrick  and  Hargraft  on  the  Intermediate 
O.H.A. 

In  the  Interfaculty  series,  the  Juniors  lost  out,  Junior  Dents, 
winning  the  group.  The  Seniors,  grouped  with  Senior  Meds.  and 
Senior  U.C.,  furnished  some  strong  opposition.  At  the  end  of  the 
group  schedule  the  three  teams  were  tied  for  first  place.  In  the 
group  play-offs  Senior  U.C.  defeated  Senior  School  in  ten  minutes 
overtime,  but  were  defeated  by  Pharmacy  in  the  semi-finals.  Vic- 
toria won  the  Jennings  Cup  by  trimming  Pharmacy  4 — 0,  and  now 
hold  the  Cup  which  Senior  School  held  last  year. 

On  the  School  line-up  were  Connolly,  Sutton,  Roper  and  Tuck 
of  last  year's  champions.  Along  with  several  of  the  members  of 
the  last  year's  Juniors,  a  well  balanced  team  was  formed,  although 
a  goal-keeper  of  the  calibre  of  "Tiny  Little"  was  not  to  be  found. 
In  the  group  play-off  School  were  unfortunate  in  that  Sutton,  their 
captain  and  star  right  wing,  was  unable  to  play.  If  he  had  been 
present,  School  undoubtedly  would  have  won  the  group  and  entered 
the  semi-finals.  The  following  players  represented  Senior  School  :— 
Roper,  Douglas,  Connolly,  Perly,  Sutton,  Tuck,  Flintoff,  Hansen, 
Wideman  and  McLaughlin.  The  following  players  represented 
Junior  School : — Allen,  Caldwell,  Mackinnon,  Linke,  McLinder, 
Switzer,  Skelton,  Armstrong,  Higgins. 

T.  A.  Lecce, 

Manager,   Senior   S.P.S. 


3Jnboor  Pasetmtl  Club 

Batter  up!     Play  ball  ! 

To  many  the  above  words  suggest  a  bright  summer  sun.  a  vast 
expanse  of  greensward,  with  colourful  figures  scattered  here  and 
there  upon  it.  and  around  its  border  a  cheering  throng  oi 
spectators. 

To  a  few  these  words  suggest  a  gymnasium  in  Mart  House — 
the  sun  is  missing,  the  grass  is  missing,  and  the  spectators  'nough 
said. 

But    the    gfame    goes    on    just    the    same,    and    to    the    few    who 
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take  part  in  it,  there  is  all  the  pleasure  of  a  well-won  battle  or 
the  knowledge  that  "a  little  more  practice  wouldn't  do  us  any 
harm". 

"School"  has  not  had  a  very  successful  year  in  baseball,  but 
the  cause  is  surely  not  from  a  lack  of  material,  but  rather  from 
a  lack  of  interest,  and  perhaps  we  might  be  only  fair  in  saying,  a 
lack  of  time.  Comparatively  speaking,  however,  the  time  lost  in 
playing  baseball  is  small  when  we  consider  that  expended  in  rugby, 
and  this  factor  should  not  prevent  the  acquiring  of  the  Spalding 
Cup. 

Early  in  the  season  it  was  decided,  by  those  interested  in  base- 
ball, that  School  should  have  only  one  team,  and  this  idea  continued 
until  just  before  the  schedule  was  to  commence,  when  the  other 
members  of  the  Indoor  Baseball  Club  refused  to  give  the  necessary 
permission,  and  consequently  a  Junior  team  had  to  be  organized 
at  the  last  minute.  This  did  not  afford  the  Junior  team  much 
opportunity  to  develop  team  play. 

Under  the  able  management  of  "Bill"  Duncan,  Junior  School 
was  always  in  the  fight,  but  Jr.  Meds,  Jr.  Dents,  and  Jr.  U.C. 
were  always  a  little  too  good.  The  team  lined  up  as  follows : 
Galimberti,  Trimble,  M.  Smith,  H.  C.  Smith,  McKinney,  McKenzie, 
Archer,  White,  R.  Armstrong,  Hancock,  Kearns,  Lahey,  Jones. 
Burns,  George. 

Senior  School  were  a  little  more  fortunate,  and  won  three 
games  for  a  .500  percentage.  Senior  U.C.  was  the  team  to  beat 
in  this  group,  which  included  Senior  Meds  and  Forestry,  two  new 
teams,  and  they  finally  won  the  group  without  a  loss,  with  School 
in  second  place.  The  team  lined  up  as  follows :  Douglas,  Holden, 
Hanks,  Hillier,  Limage,  Smith,  Morrison,  Legge,  Welland,  Barr, 
Grant,  Menzies  and  Irwin. 

With  a  little  School  spirit  to  urge  them  on,  the  players  who 
will  be  available  for  the  baseball  team  should  have  a  fine  chance 
to  finish  on  top  during  the  coming  season. 

Here's  best  wishes  anyway. 

J.  R.  Menzies, 

Manager   of    Senior   School. 

g>cf)oors  $art  tn  OTater  $olo  for 
1925=26 

School  deserves  great  credit   for  its  fine  showing  this  year  in 
this  interesting,  and  at  the  same  time  very  athletic,  water  sport. 
The  entry  of  both  a  Senior  and  Junior  team  in  the  Interfaculty 
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series  was  regarded  as  a  mistake  by  many,  but  in  reality  it  was 
done  for  the  benefit  of  School.  The  entry  of  one  strong  team 
might  have  given  us  the  trophy,  but  next  year  we  would  have  had 
no  material  trained  for  another  team,  due  to  graduation  and  by 
members  joining  the  Intercollegiate  squad. 

Too  much  cannot  be  said  in  praise  of  the  members  of  the 
Junior  team,  all  of  whom,  with  the  exception  of  two,  were  novices 
at  the  game.  Nimmo  and  Goss  certainly  played  well  and  should 
make  the  Intercollegiate  team  soon. 

That  Water  Polo  is  gaining  much  popularity  in  the  University 
is  evidenced  by  the  large  crowds  witnessing  both  the  Interfaculty 
and  Intercollegiate  matches. 

School  should  feel  justly  proud  of  three  of  her  swimmers — 
J.  Shortreed,  W.  Enouy  and  Irv  Lorenzen — who  were  members  of 
the  Polo  squad  playing  against  McGill  this  year. 

School  has  a  very  bright  outlook  for  polo  next  year,  and  if  as 
much  enthusiasm  is  shown  by  prospective  players,  members  of 
present  teams  and  spectators,   1926  should  be  a  trophy  year. 


!§>ciua£tf)  Racquet* 


Squash  racquets  is  a  modification  of  racquets,  or,  as  it  is  usually 
termed,  "hard  ball"  racquets.  The  difference  between  the  two 
games  is — first,  the  size  of  the  court,  the  racquet  court  being  some 
twenty  feet  longer  than  the  squash  court,  and  second,  the  type  of 
ball  used ;  in  other  respects  the  games  are  similar. 

The  game  of  racquets  was  very  popular'  in  England  around 
1880,  and  the  boys  at  Harrow  took  a  "keen  but  inactive  interest" 
in  the  game.  This  inactivity  was  due  to  lack  of  courts,  but  the  boys, 
not  to  be  outdone,  made  use  of  any  available  wall ;  windows  and 
other  openings  served  as  hazards  and  added  interest  to  the  game. 
The  practice  that  boys  obtained  in  this  game  greatly  increased  their 
proficiency  in  racquets,  but  they  found  the  modified  form  so  en- 
joyable that  soon  special  squash  courts  were  built  and  the  game 
spread  very  rapidly,  and  gained  a  popularity  which  is  still 
increasing  to-day. 

An  evidence  of  the  present-day  popularity  of  squash  in  the 
University  of  Toronto  is  the  fact  that  some  five  hundred  players 
use  the  courts  at  Hart  I  louse.  Schoolmen  form  a  large  majority 
of  the  users  of  the  courts,  finding,  no  doubt,  that  it  gives,  as  the 
prominent  English  player  expressed  it,  "at  a  small  cost  of  time  and 
money,  abundance  of  hard,  brisk  and  simple  yet  exciting  exercise 
for  all  times,  of  life,  of  year,  and  even  of  day". 
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poxtttg,  OTreatUng  anb  Jf  enctng 

This  last  year  has  not  been  as  successful  in  the  Boxing, 
Wrestling  and  Fencing  line  as  is  desirable  from  the  School  point  of 
view.  A  few  years  ago  the  Varsity  team  was  almost  a  School 
team  in  these  sports.  The  trouble  this  year  was  probably  due  to 
the  graduation  of  so  many  of  our  mitt  and  mat  men.  The  loss  of 
Jeckell,  Hubbard,  Stevens,  Toye  and  Lloyd  was  a  hard  blow,  and 
one  from  which  School  could  not  recover  in  one  year.  However,  a 
number  of  Schoolmen  have  been  gradually  getting  their  hands  in 
this  year  and  next  year  we  may  safely  look  for  results. 

Robertson  and  Loscombe  won  their  weights  in  the  Interfaculty 
boxing,  the  latter  having  to  go  an  extra  round  to  defeat  his  year- 
mate,  Howard.  In  the  wrestling  School  failed  to  register  a  win. 
Parkinson  in  the  fencing  lost  out  to  Dyment,  a  Schoolman  sojourn- 
ing in  Arts  for  a  year,  by  a  whisker,  after  a  hard  struggle. 

In  the  Intercollegiate,  Robertson  forced  Scheitler,  of  McGill, 
to  go  an  extra  round  to  gain  the  decision.  Loscombe  was  un- 
fortunately unable  to  make  the  trip,  but  Howard  did  the  needful 
and  came  through  with  a  win.  Parkinson  came  second  to  Crestohl 
of  McGill,  in  the  fencing.  Crestohl,  however,  has  fought  many 
times  in  the  Intercollegiate,  and  with  this  seasoning  Parky  should 
be  all  set  for  next  year. 

When  Varsity  visited  the  Naval  College  at  Annapolis,  Howard 
and  Parkinson  were  the  School  men  on  the  team.  Howard  bit  off 
more  than  he  could  chew  in  Ragsdale,  the  Navy's  captain,  but  he 
made  him  work  to  win.  Owing  to  Parkinson's  efforts  the  Canadian 
fencers  only  lost  out  by  9  to-  7. 

Parkinson  again  came  to  the  fore  in  the  Ontario  Fencing 
Championships,  being  a  member  of  the  victorious  Varsity  team, 
and  coming  second  in  the  individual  foils.  Barr,  at  this  meet 
managed  to  win  the  individual  epee  championship,  after  being  in  a 
three-cornered  tie. 

Next  year  Robertson,  a  sure  point  winner,  will  have  graduated, 
but  he  will  be  the  only  really  experienced  man  to  depart.  There- 
fore, with  those  men  who  have  been  gaining  experience  this  year, 
as  a  nucleus,  we  should  be  able  to  build  up  a  team  next  year  to  win 
the  Junior  Interfaculty  and  the  Davidson  Cup  for  School  and  retain 
Varsity's  Intercollegiate  title  for  the  University.  The  Davidson 
Cup,  especially,  is  getting  to  be  a  stranger  to  the  Little  Red  School- 
house,  so  it  is  high  time  to  bring  it  back,  and  if  the  School  will  onlv 
back  up  its  B.  W.  &  F.  Club  executive  it  can  be  done,  and  School 
kept  in  her  traditional  place — on  top. 
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Semite 


Owing  to  the  time  of  the  year  in  which  tennis  is  played,  and 
the  fact  that  until  this  coming  season  the  University  had  no  courts 
of  its  own,  tennis  has  been  a  minor  sport.  With  the  acquisition  of 
five  clay  courts,  which  will  be  ready  for  play  in  the  Spring,  I  feel 
justified  in  saying  that  in  a  few  years,  tennis  will  have  become  a 
major  sport. 

No  other  pastime  combines  more  opportunities  for  the  lover  of 
sport.  Clever  foot-work,  quick  and  clear  decision,  together  with 
healthy  exercise,  are  the  very  foundation  of  the  sport.  Golf 
necessitates  an  afternoon  or  morning  of  your  time  for  a  game ; 
rugby,  baseball,  football,  all  these  require  a  large  number  of 
participants,  so  that  you,  as  an  individual,  must  of  necessity,  spend 
a  large  part  of  your  time  as  a  spectator.  In  contrast,  tennis  is 
played  by  four  at  the  most,  providing  an  hour  or  more  of  con- 
tinuous exercise  without  waste  of  valuable  time.  Furthermore,  it 
is  a  sport  that  is  played  under  the  best  possible  conditions,  social 
or  otherwise. 

In  the  past  "School"  has  always  held  its  own  in  the  Interfaculty 
Tournament,  played  on  the  courts  of  the  Toronto  Tennis  Club,  in 
October.  The  past  year  proved  no  exception.  Though  none  of 
our  entries  won,  yet  we  were  fortunate  in  having  a  doubles  team 
in  the  finals.  H.  N.  Magnan  partnered  with  C.  V.  Armour,  won 
through  their  bracket,  but  were  defeated  by  Gilbert  Nunns  and 
"Art"  Ham  for  the  doubles  championship.  In  the  singles  we  were 
less  fortunate. 

G.  R.  Armstrong  met  defeat  against  Bryan  Doherty  after 
staging  a  great  fight,  and  Harold  Magnan  lost  to  Cecil  Armour, 
who  in  turn  was  defeated  by  Reg.  Cook,  in  the  semi-final  round  of 
the  upper  bracket. 

So  we  were  denied  a  representative  on  the  Intercollegiate 
Tennis  Team,  but  in  H.  Magnan  and  G.  R;  Armstrong  we  have 
excellent  chances  of  winning  through  next  term.  Our  future 
chances  are  doubly  certain  if  everybody  will  take  a  more  keen  and 
active  interest ;  and  since  the  next  tournament  will  be  on  our  own 
courts,  just  off  lloskin  Ave.,  you  will  have  every  opportunity  of 
Upholding  the  honour  of  "School"  and  enjoying  one  of  the  best 
sports  in  life. 

C.  V.  Armour. 
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Htyt  <§pmnagtic  Eeam 

Gymnastics,  as  an  Intercollegiate  sport,  is  little  known,  and  the 
part  of  ''School"  is  no  doubt  less  known.  A  gymnastic  team  con- 
sists of  five  men  and  one  spare ;  and  since  the  sport  has  entered 
Intercollegiate  circles  "School"  has  supplied  at  least  half  the  team 
every  year.  Last  season  four  out  of  the  six  men  came  from  the  Little 
Red  Schoolhouse,  and  this  year  three  out  of  the  six  were  School 
men. 

Unusual  interest  was  shown  in  gymnastics  this  session.  For 
the  first  time  the  Naval  Academy  of  U.S.A.,  has  requested  a 
Canadian  gymnastic  representation,  from  McGill  and  Varsity,  to 
compete  with  their  best  gymnasts  at  the  annual  assault,  with!  the 
Boxing,  Wrestling  and  Fencing  Club.  The  three  best  men  were 
picked  from  both  Universities,  as  a  representative  team.  The 
competition  though  was  rather  one-sided,  in  favour  of  the  Academy. 
However,  there  is  no  doubt  that  gymnastics,  as  a  sport,  is  be- 
coming more  popular. 

School  supplied  Chorolsky,  McCrone  and  Williamson  this  year. 
Unfortunately  McCrone  dislocated  his  elbow  and  was  forced  to 
act  as  spare,  though  his  very  creditable  showing  entitled  him  to  a 
place  on  the  team.  Chorolsky  has  been  on  the  team  for  four  years. 
Williamson  comes  from  first  year  and  did  remarkably  well  in  the 
competition  at  Montreal. 

This  year  Varsity  outclassed  McGill  in  every  piece  of  apparatus, 
with  Chorolsky  obtaining  the  highest  aggregate  score  of  the  meet 
From  the  turnout,  most  of  whom  are  School  men,  it  is  evident 
that  the  future  teams  will  also  be  at  least  50  per  cent.  School.  There 
is  no  reason  why  School  should  be  satisfied  with  this  representa- 
tion on  the  gymnastic  squad,  though  even  that  certainly  is  doing 
our  duty  to  Varsity. 
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Wi.  of  %.  aatfle  gtesoctaticm 

Members  of  the  Rifle  Association  enjoy  one  of  the  finest  sports 
in  the  world.  Although  the  Rifle  Association  is  a  civilian  organiza- 
tion, rifles,  ammunition  and  all  requirements  are  supplied  by  the 
Dominion  Government. 

Shooting  commenced  at  Long  Branch  early  in  October,  and 
lasted  throughout  the  month.  Shooting  was  done  at  range  of  200, 
500  and  600  yards. 

The  Canadian  outdoor  intercollegiate  rifle  competition  was  won 
by  Queen's  University,  but  the  Varsity  team  was  a  close  second. 
In  this  competition  all  members  may  shoot,  and  the  intercollegiate 
team  is  composed  of  the  eight  men  making  the  highest  scores. 
School  was  represented  by  three  men  on  this  team. 

The  interfaculty  match  was  run  concurrently  with  the  inter- 
collegiate. The  same  rules  govern  this  competition,  except  that 
five  men  constitute  a  team.  Dents  were  winners,  and  hold  the 
Delury  Shield  until  next  year;  School  ranked  second. 

During  the  remainder  of  the  year,  shooting  was  continued 
regularly  in  the  indoor  range  in  Hart  House. 

There  were  three  intercollegiate  indoor  matches,  one  in 
January,  one  in  February  and  one  in  March.  Total  scores  in  the 
three  decide  the  winner.  The  results  are  not  known  yet,  although 
all  have  been  fired. 

Dean  Mitchell  this  year  presented  a  magnificent  cup  for  annual 
interfaculty  competition.  The  boys  failed  to  keep  it  in  school, 
however.  Dents  captured  it,  School  ranking  second.  We  intend 
to  have  it  back  next  year. 

J.    R.    McCullough. 
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Billiards  is  a  game  calculated  to  develop  accuracy,  precision, 
cool  nerves  and  judgment,  all  of  which  are  absolutely  necessary  to 
make  a  successful  engineer,  and  indeed  to  make  a  success  in  any 
line  of  life.  If  we  add  to  this  the  good  fellowship,  exercise,  and 
the  fact  that  it  is  a  fascinating  pastime,  it  is  no  wonder  that  the 
game  holds  a  great  appeal  for  School  men. 

The  Hart  House  billiard  room  needs  no  introduction.  The 
Major  or  Staff-Sgt.,  H.  H.  Roberts,  is  in  charge,  and  himself 
shoots  a  wicked  stick. 

Almost  all  the  outstanding  players  of  the  University  come  from 
School.  In  the  handicap  tournament  the  winner  holds  the 
championship  for  the  year,  and  has  his  name  inscribed  on  the  cup 
which  is  on  exhibition  in  the  Hart  House  trophy  case.  We  were 
represented  by,  W.  G.  Burns,  winner;  G.  H.  V.  Belyea,  runner-up. 
It  is  to  be  noted  that  Burns  started  from  scratch  and  faced  many 
others  with  a  handicap.  In  the  even  tournament  in  the  fall  the 
winner  was  H.  S.  Dawson,  of  Meds,  but  he  won  out  against 
Hansen  by  only  two  points.  The  runner-up  in  this  case  was  "Pete" 
WigJe. 

An  exhibtion  was  given  this  year  by  Cook,  the  Ontario  cham- 
pion, which  took  the  form  of  tutorial  games  with  Wigle  and 
Dawson  in  turn.  This  seems  to  be  an  excellent  idea,  for  an  ex- 
planation cf  each  shot  was  given  very  lucidly  by  Mr.  Cook,  and  it 
was  very  instructive  to  the  spectators  as  well  as  the  players. 

The  trend  lately  has  been  billiards  in  preference  to  the  other 
games,  such  as  snooker  and  pool.  This  is  the  natural  result  of 
bringing  in  a  few  masters  of  the  game,  and  while  it  is  questionable 
whether  this  is  desirable  or  not,  vet  it  shows  what  a  little  coaching 
will  do.  W.  H.  McCullough,  2T7.  ^ 
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ATTENTION 

ELECTION  DAY  TIME-TABLE 

11.00  a.m. 

Annual  Election  Meeting — C  22 

12.30  p.m. 

Annual  Raid  on  the  Great  Hall 

12.30-3.30 

Voting  in  S  38 

6.30  p.m. 

2T6  Dinner  in  Great  Hall 

Executive  Returns  and  Entertainment 

WARNING  !  ! 

Wear 

old  clothes — sweaters  preferred 

8.30  p.m. 

Adjournment  to  the  Big  Time 

B.  Y.  O.  L. 
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BALANCE   SHEET  OF  THE    ENGINEERING 

SOCIETY 

As  of  February  28,  1926 

Assets 

Current    $7,798.05 

Cash    $    114.95 

Bank,   current    1,925.25 

Bank,    savings 1,420.99 

Victory    Bonds    1,500.00 

Accts,    Rec $115.19 

Less   Res.   for   Dep 36.12       79.07 

Athletic    Society    25.38 

Employment    60.00 

At-Home    17.05 

Mdse    Inventory    2,655.36 

$7,798.05 

Fixed  $   404.29 

Office    Equipment     $624.29 

Less   Res.    for   Dep 230.00      394.29 

Smoking   Room    $  70.00 

Less  Res.  for  Dep 60.00        10.00 

$404.29 
$8,202.34 


Liabilities 

As  of  February  2S,  1926 

Current   $    569.93 

Accounts   Payable    $  568.63 

Debating    Society    Trust    1.30 

$  569.93 

Liability  to  Engineering  Society  $7,632.41 

Cap.    Account    $5,764.74 

Profit   and    Loss    1,867.67 


$7,632.41 

$8,202.34 
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THE  ENGINEERING  SOCIETY  TRADING 

ACCOUNT 

For  period   ending   February  28,    1926 

Mdse  Inventory,  Mar.  .31,  '26....$2,800.00       Sales    $6,697.65 

Mdse    Purchases    4,825.83 


7,625.83 
Less   Mdse   Inventory, 

Feb.  28,  '26  2,655.36 

4,970.47 
Wages  443.25 

5,413.72 
Gross  Profit  to  Profit  and  Loss  1,283.93 


$6,697.65  $6,697.65 

Profit  and  Loss  Account 

Publications    $      95.04       Gross  Profit  from  Trading 

General    Expense    409.45  Account    $1,283.93 

Grants    15.00       Int.    and    Discount    80.41 


$   519.49  $1,364.34 

Operating  Profits  Cfwd 844.85       Balance   Bfwd $    844.85 

Dinner   38.50 

$1,364.34       Fees    890.00 

Net   Profits  to   Cap.  Account.. ..$1,867.67       Stunt    Night    94.32 


$1,867.67 


$1,867.67  $1,867.67 


As  in  other  departments  of  our  Society's  work  this  year,  funds 
have  been  limited  for  the  producing  of  "Transactions".  It  is  due 
greatly  to  our  advertisers  that  publication  has  been  made  possible. 

We  should  also  like  to  acknowledge  the  co-operation  of 
"Torontonensis"  in  supplying  group  and  individual  cuts  at  a 
nominal  price. 


The  Demands  of  the  Buyer 

True  quality,  prompt  delivery,  and  fair  prices 
are  the  demands  of  every  buyer  of  wire  and 
cable. 

It  is  by  meeting  these  demands  that  the 
Northern  Electric  Company  Limited  has 
achieved  its  position  as  the  largest  manufacturer 
and  distributor  in  Canada  of  electrical  wires 
and  cables  for  all  purposes — standard  or  special. 


Northern  Electric 

COMPANV    LirvirrElD 


MONTREAL 

TORONTO 

WINNIPEG 

HALIFAX 

HAM  [LTON 

REGINA 

QUEBEI 

LONDON 

CALGARY 

OTTAWA 

\\  1  NDSOR 

VANCOUVER 

BINDING 
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